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SUMMARY

An experimental investigation to determine the dynamic characteristics of
a hingeless rotor operating at moderate to high 1ift was conducted on a small
scale, 7.5-foot diameter, four-bladed hingeless rotor model in a 7 x LO-foot
wind tunnel by the Lockheed-California Company for the Ames Directorate of the
U. 5. Army Air Mobility Research and Development Laboratory,

The primary objective of this research program was the empirical determina-
tion of the rotor steady-state and frequency responses to swashplate and body
excitations. Collective pitch was set from O to 20 degrees, with the setting
at a particular advance.ratio limited by the cyclic pitch available for hub
moment trim. Advance ratio varied from 0.00 to 0.36 for blades with non-
dimensional first-flap frequéncies at 1.15, 1.28 and 1.33 times the rotor rota-
tion frequency. Several conditions were run with the rotor cvperating in the
transition regime,p = 0.00 to 0.10, and rotor response at high lift is shown

to be generally nonlinear in this region.

“As a secondary objective an experimental investigation of the rotor
response to U/revolution swashplate excitations at advance ratios of 0.2 to
0.85 and at a nondimensional, first-flap modal frequency of 1.34 was also
conducted, using the 7 x 10-foot wind tunnel. It is shown that M/revoluticn
swashplate inputs are a method for substantially reducing rotor-induced; shaft-

transmitted vibratory forces.
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INTRODUCTION

This report presents data obtained inrthe fourth of a series of related
tests of a T.5-foot-diameter, four-bladed hingeless rotor, conducted in the
Army-8mes 7 x 10-foot wind tunnel. These tests have ranged over conditions
applicable to conventional helicopters as well as to slowed-rotor, compound
vehicles. The cbjective of the latest test was to expand the data bank to

high-rotor lift levels at low advance ratios.

The objectives of the first two tests of the series were to experimen-
tally determine the stability and resﬁonse characteristics of a conventionally-
controlled hingeless rotor at high advance ratiocs and low lift levels, and to
evaluate the applicability of an existing mathematical model by correlation
with the test results. In the first test, the rotor response to steady swash-
plate and rotor angle-of-attack inputé was determined in hover and up to an
advance ratio of 2.15. B3Several hub configurations, with varyiﬁg Lock numbers
and first-flap frequency ratios, were used; however, many of the configurations
employed the high flap stiffness meaﬁt for application to slowed-rotor wvehicles.

The results of the investigation are reported in Reference 1.

Rotor frequency responses to swashplate cyclic and collective oscillations
were obltained in fhe second phase of investigation (Reference 2) at the test
conditions of the first phase;- The test objectives wére also extended to
include the investigation of the dynamic charactefistics of hingeless rotors
with hub moment feedback controcl. Steady-state and frequency-résponse

characteristics were determined dﬁring'the program.

The objectives of the third phase - of testing (Reference 3) were similar
to those of the first two with emphasis on adding to fhe existing rotor data
bank. Test conditions of the first two phases were again duplicated while
obtaining the rotor frequency-respoense characteristics to shaft pitch and roll
oscillations. A reduced flexure stiffness configuration, more applicable to

' conventionallhelicopers, was also initially tesfed for both steady-state and

frequency-response characteristics at low lift levels.



The fourth test, reported herein, expanded the data bank to include test
points at higher 1ift levels at low advance ratio, using the reduced stiffness

configuration (Configuration 5) introduced in the third phase. Again, both

steady-state and frequency-response tests were performed.

The effects of higher harmonic control as a method of vibration attenuation

was studied by G. J. 3issingh and are prezented in Appendic C. Both theoretical

and experimental results are included.

Many pertinent discussions contained in the decumentation of the prior
test phases have been repeated herein in abbreviated form or merely referenced.

These earlier reports thus form valuable adjuncts of the present report.



SYMBOLS

blade 1ift curve slope

- mumber of rotor blades

blade chord

roll moment coefficient, about center of rotation,

C. = kC
1 L
3.3
shaft rolling moment coefficient
) 3 2 |
cLs = LS/WR p(aR)

piteh moment coeffiecient, about center of rotation,

C_ = kC
m M

3.3
shaft pitching moment coefficient

N2
CMS = ME/WR3p(ﬂR)

hub rolling moment coefficient, at blade station 3.3 inches

3 2
c = L, /"R p{aR)
3.3 33

hub pitching momernt coefficient5'at'blade station 3.3 inches
c = M /wR3p(nR)2
g 33

rotor thrust coefficient

Cq T/ﬂRep(QR)Q

modulus of elasticity in bendiﬁg, psi -
modulus of élaéticity in shear,npéi
total rotor hub moment, 1n-157'

HM = {(Mé.3)2 + <L3;3)2]l/2 l, |

moment of inertia, in,

polar moment of Inertia, in,



SYMBOLS - Continuved
ratio of blade first-flap mecde bending moment at r = O in. to
blade first-flap mode bending moment at r = 3.3 in.
shaft rolling moment measured 2 in., below rotor plane, + left up, in-1b
hub rolling moment measured at r = 3.3 in., + left up, in-I1b
shaft pitching moment measured 2 in. below rotor plane, + nose up, in-lb
hub pitching moment measured at r = 3.3 in., + nose up, in-1b

ratio of blade first flap mode frequency to rotor frequency of
revolution

rotor torque

blade radial sta$£on,ft
blade radius, ft

rotor thrust, 1b

shaft pitch angle, + nose up, deg .

perturbation of a load coefficient from a least-squares Tfitted
linear curve

fraction of critical damping

blade lateral cyclic pitch angle, + up at ¥= 09, deg
blade longifudinal cyclic piteh angle, + up at Y= 900, deg
blade collective piteh angle, + up, deg

advance ratio, VAR

air density, lb secg/fth

rotor sclidity

shaft roll angle, + left up, deg

rotor azimuth angle, deg

oscillator excitation frequency, rad/sec

rotor rotational frequency, rad/sec



MODEL DESCRIPTION

The Lockheed CL-1080 7.5-foot model rotor, pictured in Figure 1, is
relatively simple in design. Tt is a hingeless rotor with no twist or for-
ward sweep. The conventiohal swashplate is controlled by hydraulic actuators.

Pitch and roll of the body are also controlled by hydravlic actuators.

The stiffness of the hub may be varied by using flexures bf different
stiffnesses, by which the blades are attached to the hub. Two stiffness con-
figurations were used during these tests. The majority of the testing was
‘done with Configuration 5 ("supersoft" flexure}, with the inclusion of 1.75
degrees precone to enhance fatigue life. Configuration 1 ("soft" flexure),

which was also tested, did not require precone.

The gecmetric parameters of the two rotor configurations are listed in

Table I. The blade mass and stiffness properties are illustrated in Figures

2 through 8.



TABLE I. MODEL PHYSICAL PARAMETERS

Nunber of Blades

Radius, R

Chord, C

Bolidity., o

Blade Twist

Blade Forward Sweep
Blade Precone, Config. 1
Blade Precone, Config. 5
Lock Number (a = 2m)
Alrfoil Section

Blade Root Cutout

Blade Feathering Axis
Body Roll Pivot Location

Body Pitch Pivot Location

45 in,
k.5 in.

C deg

0 deg

1.75 deg

5.0

HACA 0012

11.9 in.

0.25¢

11.25 in. below rotor plane

11.25 in. below rotor plane




Figure 1. Hingeless Rotor Model in T ) Foot Wind Tunnel.
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VIBRATION MCDES

The natural modes of vibration of the rotor, stopped and rotating, were
found by analysis and checked by experiment. In addition, the fundamental
cantilever modes of the model body supported by its pylon were found by
experiment. For some of the modes, structural damping coefficients were

determined by examination of the decay of free vibration.

These data are of interest in the interpretation of the rotor transfer
funetions and for verifying the adequacy of the mathematical representation
of the rotor system. Transfer function ad%ancing and regressing flapping-
mode peaks, for example, depend on the rotating bladelfirst flap natural
freguency. Irregularities in the transfer_fuqctions are caused by the
body modes at their natural frequencies. The need for checking the adequacy
of the mathematical representation of the rotor is indicated by the poor
agreement with the experiment of the second-flap and first-inplane mode fre-

quency variations with collective pitch. .

Rotor Modes

Rotor blade vibratory mode shapes and associated frequencies were calcu-
lated employing the mass, stiffness, and geometric data of the previous sec-
tion. The theoretical variation of modal fregquency with‘rotor speed and
collective pitéh for Configﬁratidns S'and_l is shown in Figures 9 and 10,
respectivelyl Experimehtal falues of the natural frequency of the first-
flap, second-flap, and first—iﬂplane modes are presented in Téble‘Il for
Configuration 5 and are shown in Figure 9. ‘ . h

Calculated nqndimensioﬁél vibration mode shapes for the first-flap,
second-flap and first-inplane modes are shown in Figures 11, 12, and 13 for
the nonrbtating rotor at zero colleetive pitch. Ekperimentai values, non-
dimsnsionaiized to the theoretical at 90 pércent radius, are also shown for

comparison.

11



TABLE II.

BLADE WATURAL FREQUENCIES, CONFIGURATION 5

MODAL FREQUENCY, Hz

COLLECTIVE 18T FIAP OND FLAP 1ST INFLANE
RFM PITCH,

DEG. THEO, EXP. THEO. EXP, THEO, EXP,
0 0 6.8 6.9 39.8 L0.3 3.0 24,1
8 6.8 6.9 %43.8 Lo.9 35.0 25.5
16 6.8 7.1 54,0 k3.6 | 30.0 25,8
550 0 - - - - 3.2 30.0
850 0 - - - - 43.5 33.0
16 - - - - 35.0 30.8

The major components of the vibration modes changed very little with
collective pitch and rpm, at least up to 850 rpm. The theoretical and experi-
mental minor (or coupled) components of the vibration modes (that is, the
inplane components of the flap modes and the flapping components of the
inplane mode) did not correlate well at high values of collective pitch. The
coupled components of the untwisted blades were, of course, zero at zero

collective pitch,

Body Modes

The rotor and its drive system were housed in a body as shown in Figure
1. The body was ginballed to the top of its support pylon and restrained
from pitching and rolling by lydraulic sectuators. The tubular support pylon,
containing the 1ift balance, therefore controlled the lateral and fore-aft

fundamental vibration modes of the body.

In the whirl tests, conducted in the model preparation area, the rotor
and body were supported by the pylon in one of three gtiffened configurations.
The first (Pylon 1) was the normal or unrestrained configuration similar to
that shown in Figure 1. In the second (Pylon 2), the pylon was braced by
steel angles radiating from the pylon below the gimbals and bolted to the

floor. In the third configuration (Pylon 3), the body was braced to restrain



rotation sbout its gimbals, in addition to the bracing of the previous

configuration.

The fundamental natural frequencies of the body on the pylen with the

rotor not rotating are presented in Table III.

The modes are the cantilever

lateral or rolling mode and the cantilever fore-aft or pitching mode,

TABLE IIT, BODY NATURAL FREQUENCIES

BRACING
CONFTG. PYLON 1 PYION 2 PYLON 3
TYFE (UNBRACED ) (PYLON ONLY (PEEQEEJD‘I)’DHEODY
OF MODE Hz BRACED) Hz
LATERAL (ROLL) 7.2 10.2 15.2
FORE-AFT (PITCH) 8.2 11.8 20.8

It should be noted that there were body-pylon modes of somewhat higher
frequencies than the fundamentals noted above that were not fully defined in
the vibration test. There were, of course, no natural body-pylon modes of

freguency lower than the fundamentals.

qual Damping

Damping coefficients as a fraction of critical were determined experi-
nmentally by observing the decay of the free vibration of some of the nonrotating
rotor blade and body modes. The damping meamsured was consistent with that typ-

ically measured in similar structures.

There was a trend toward higher damping in the flapping modes with higher
collective pitech. This appeared to be due to an increased coupling with the
first-inplane mode, which in itself had much higher damping than the flapping

modes in this model.

The damping coefficients as a fraction of.critical are defined by:

1oge2

=k &

13



1h

and are presented in Table IV, where Anl/2 is the number of cycles to half

amplitude.
TABLE IV. MODAL DAMPING
COLLECTIVE
MODE PITCH, ¢, DAMPING
DESCRIPTION DEG. COEFFICIENT
First Flap L .009
8 .01k
Second Flap L .005
) 8 .012
16 .013
First Inplane 0 .028
8 .019
16 Lozp
Body Lateral - .016

Blade vibration mcdes were found by reading accelerations normal to blade
surfaces with miniature piezocelectric crystal transducers. Blade resonance
was excited by a small electromagnetic shaker attached either to the rotor
hubt or to the blade root just outboard of the stiffness controlling flexures
where the increase in blade mode generalized mass, due to armature weight,

wag negligible.
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DATA ACQUISITION

The instrumentation and recording equipment were used together to pro-
vide & record of system behavior, to facilitate control, and to permit on-

line monitoring of critical system loads.

Instrumentation

The rotating instrumentation consisted of shaft- and blade-mounted strain
gages and a position potentiometer for measuring blade feathering angle. The
resultant signals were transferred to the stationary system by means of a

slip ring assembly.

Flap-bending signals from strain gage bridges on each blade at station
3.3 were resolved into rotor pitching and rolling moments (as measured at
station 3.3) in stationary coordinates and recorded, This was accomplished
by passing the signal through a shaft-mounted potentiometer which continu-
ously generated sine and cosine functions of the rotor azimuth., The flap-
bending signals were also summed to give an indication of rotor collective

bending or thrust.

Model-mounted, stationary measurement devices included linear potenti-
ometers for measuring the shaft pitch and roll angles, as well as the posi-
tions of the collective and cyclic pitch actuators. Rotor speed was measured
by means of a magnetic pickup that was triggered as blade 1 passed zero
azimuth, ¢f= G. Accelerometers measured the lateral and longitudinal vibra-
tion of the body. A six-component strain gage balance in the model support

strut produced measurements of body forces and moments.

Wind tunnel instrumentation included the tunnel balance which was used
as a backup to the strain gage balance, Total head and temperature were nea-
sured in the settling chamber, while a pitot-static tube in the test section
yielded dynamic pressure. DBarometric pressure and ambient temperature mea-

surements were also available during the hover tests in the preparation area.



Data Recording Equipment

A Honeywell magnetic tape system, a Honeywell oscillograph, and a Datex
analog to digital converter were the primary means of recording data. The
oscillograph was used to monitor critical loads. The Datex system was mainly
used for obtaining mean data and tunnel conditions., The data recorded on
magnetic tape was the bagis for all of the steady-state and frequency response

dats in this report.

A transfer-function analyzer was used, in addition to the above devices,
during the freguency-response tests, X-Y-Y plotters displayed the anaiyzer
gain and phase signals produced by the inpuﬁ control and blade flapping
response, The on-line availability of the transfer functions in graphical

. form aided in the selection of excitation frequencies.

A summary of the parameters measured and how they were measured is given

in Table V,

19
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TABLE V. DATA ACQUISITION SYSTEM
OSCILLO-| ANALOG
DATUM INSTRUMENTATION GRATH TAPE DATEX
Flap~ Bending Moment at Sta. 22.3 Flap-Bending Strain Gage at Sta. X
22.3 on Blade 1
Flap-Bending Moment at Sta. 13.15 Flap-Bending Strain Gage at Sta. X X
13.15 on Blade 1
Flap-Bending Moment at Sta. 3.3 Flap-Bending Strain Gage at Sta. X X
3.3 on Blade 1
Rotor Stationary Pitching and Rolling|Flap-Bending Strain Gages at Sta, X X X
Moments at Sta. 3.3 3.3 on all Blades
Surmed Blade-Bending Moments at Flap-Bending Strain Gages at Sta. X X
Sta. 3.3 3.3 on all Blades
Chord-Bending Moment at Sta. 13.15 Chord-Bending Strain Gage at Sta. X
13,15 on Blade 1
Chord-Bending Moment at Sta. 2.4 Chord-Bending Strain Gage at Sta. X X
| 2.4 on Blade 1
Blade Torsional Moment at Sta. 2.28 |Torsional Strain Gage at Sta. 9.28 X X
on Blade 1
Shaft Rotating Bending Moment Shaft Strain Gages 2 in, below rotor X X
: - 0 o}
plene at Y= 0 and 180
Blade-Pitch Angle Blade-Feathering Position Potenti- X X
) cmeter on Blade 1
Collective Pitch Angle Collective Pitch Actuator Position X 1 X
Potentiometer
Longitudinal Cyclic Pitch Angle Longitudinal Cyclic Pitech Actuator X 1 X
Position Potentiometer
Lateral Cyclic Pitch Angle Lateral Cyclic Pitch Actuator Posi- X 1 X
tion Potentiometer
Shaft Pitch Angle Body Pitch Actuator Linear Position X 1 X

Potentiometer
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Probe in Wind Tunnel Test Section

TABLE V. DATA ACQUISITION SYSTEM (CONT'D)
. - [0SCILLO- | ANALOG
. ‘ DATUM INSTRUMENTATION GRAPH TAPE DATEX
Shaft Roll Angle Body ERell Actustor Linear Poaition X 1 X
' Potentiometer
Oscillator Input ‘ Direct-Voltage Measureéement X 2.
Body Fore-Aft Acceleration Body Fore-Aft Accelerometer X
Body Lateral Acceleration Body Lateral Accelerometer X
‘| Rotor Rotational Speed One-Per-Rev Magnetic Pickup X X X
Body Forces and Moments Body-Mounted Strain Gage Balance 3 3 L
Body Forces and Mdments Wind Tunnel Balsance X
Total Temperature Probe in Wind Tunnel Settllng X
_ Chanber
Total Pressure Probe in Wind Tunnel Settling X
Chanmber
Dynamic Pressure X

1. ' Collective or shaft piteh recorded durlng steady-state tests,

1ng frequency-response tests.

2, During frequency—response tests.

3. - Thrust and torque measured during steady-state tests.

response tegts. .

4. Measured during steady—state tests.

No measurements'during frequency-

Two selected angles recorded dur-
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STEADY-STATE RESPONSE TESTS

The primary purpose of steady-state response tests was the determination
of blade and rotor loads resulting from steady inputs from the swashplate or
from shaft tilt. The emphasis was upon obtaining data over a broad range of
collective pitech angles while operating the rotor at representative helicop-

ter advance ratios.

The test procedure was to initially trim the rotor to near zero mean hub
moment for a given preselected advance ratic and collective pitch, The exci-
tation, either collective pitch, lateral or longitudinal cyclic pitch or rotor
shaft angle, was then varied in approximately equal increments in both direc-
tions from trim, while holding the other controls fixed. The type of data
recorded at each interval, is listed in Table V., The test.conditions are

summarized in Table VI.

The resultant data on analog tape were digitized, scaled, and harmoni-
cally analyzed up to the fifth harmonic of the rotor angular frequency for
more than L0 revolutions of the rotor. The response leoads as well as the
control excitations were harmonically analyzed in this manner. Blade cyclic

angles were obtained from the blade feathering in the rotating system.

From each gseries of test polnts, linearized derivatives were formed by

the method of least squares. In general, the derivatives were formed from 3

or 4 dimensional arrays, since it proved difficult to maintaln identical

cyclic angles from test point to test point., In particular, it was difficult

to perturb cyclic inputs about one axis without disturbing the other.

Nondimensionalized derivatives of shaft moment, hub moment (at r = 3,3),
thrust, and torque were evaluated. Blade loads derivatives, however, were
not. The test points and the calculated derivatives are tabulated in

Appendix A.



Some of the linearized derivatives are showa in Figures 14 through 22.
Thrust and hub moments due to unit values of blade cyclic, collective, and
rotor angle of attack are shown as functions of advance ratio. In some
cases, the data used to evaluate the derivatives was found to be quite'non;
linear, and consequently lineérized derivatives are unafailable."ln
Appendix A, several of the testfpoint'loads are‘ﬁlotted versué theiprimary
input angle to demonstrate the degree of 1inearity'preseht. 'Ih_general,
there appears to be the. expected trend toward linearity &ith inereasing

advance ratio.

TABLE VI, STEADY-STATE RESPONSE TEST CONDITIONS

CONFIG. | REM P p o N FXCITATIONS.
5 850 1.15 0.0 0 0-20 0,
' 0-12 0,
0 8,
0.05 1-4 6gs> O
0.10 1-8 8.5 0,5 0,500
0.15 1-12
0.20
Ou26 85 ) ec
Le12 o
0.36 g5 6,
L8 6,
o
s |8 2
-5
0.50 -3
550 1.28 0.0 0 0-12 6,
1 800 1.33 0.0 0 .0-20 95
4 6,

23
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4s previously stated, both the shaft moment, as measured at 2 inches
below the rotor plane, and the hub moment, as measured at r = 3.3 inches
have been reduced to derivatives. Based on the first-flap mode, the ratios
between blade root (or center of rotation) moments and moments at
r = 3.3 inches at the rofor zpeeds used, are (from References 1 and 3)

shown in Table VII.

TABLE VII. RATIO OF ROOT MOMEWT TC MOMENT AT r = 3.3 INCHES

CONF IGURATION , RPM k
5 850 1.785
550 1.430
1 800 1.235

The asbove ratios are not campletely applicable for comparing the shaft
moment measurement with that at r = 3.3 inches. Since the shaft gage was 2
inches below the rotor plane, moments due to thrust vector tilt and drag

forces are reflected in this measurement.

The shaft moment derivatives displayed somewhat more scatter than hub
derivatives, due in part to the inplane forces. Other contributing factors
could be that the shaft rotating measurement reflected loads on blades
1 and 3 only, whereas the hub loads were based on the resolution of mea-
surements on all 4 blades, A slight error, present in all of the rotating
loads and displacements, is caused by the requirement to digitize the con-
tinuous analog signal (.00l second-step size was used). None of the shaft
moment derivatives, nor any of the torque derivatives, are shown in the

form of plots.

In summary, the hub moments at the center of rotation (Cl, Cm) nay be
obtained from the hub moments measured at radial station 3.3 inches

(CL » Cy ) by application at the factor k.

3.3 3'3
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Figure 15. Configuration 5, Hub Roll Moment Due to Unit longitudinal
Cyelic Angle vs. Advence Ratioc. (P = 1.15).
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Figure 16. Configuration 5, Thrust Due to Unit Longitudinal Cyclie
' Angle vs. Advance Ratio. (P = 1.15).
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Figure 17. Configuration 5, Hub Pitch Moment Due to Unit Lateral
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Figure 18. Configuration 5, Hub Roll Moment Due to Unit Lateral
Cyclic Angle vs. Advance Ratio (P = 1.15).
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Figure 19. Confi ation 5, Thrust Due to Unit Lateral Cyclic Angle
vs. Advance Ratio (P = 1.15).
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FREQUENCY RESFONSE TRSTS

Hub pitch and roll moment responses to swashplate and shaft oscillations
were determined from the frequency-response tests, The conditions established
for the frequency-response tests were generally similar to those for the
steady-state response tests, That is, data was taken at low to high
collectives over similar advance ratios., A summary of the conditions tested

is shown in Table VIII.

In order to raise the model support modal frequencies, the model was
externally braced., During swashplate excitation tests, both the model body
and pylon were braced (see Fylon 3 in VIBRATION MODES Seetion). During the
shaft pitch and roll tests, the pylon only could be braced (see Pylon 2).

Just one test was conducted with no bracing (Figures B-5 and B-6).

The test procedure was to input discrete frequencies, beginning with the
lowest frequency and proceeding to the highest, with the rotor initially
trimmed to gero mean hud moments. Higher inpubt frequencies were attained with
the model in the more heavily braced configuration (Pylon 3). In general, the

peak-to-peak amplitudes of the input angles ranged from 1 to 6 degrees.

Sufficient data record lengths were taken to allow at least 3 eyecles of
data to be harmonically analyzed to the period of the lower-frequency oscil-
lator inputs. For the inputs of higher frequency, up to 100 cycles of data
were harmonically analyzed to the periocd of the oscillator. The digitizing
step size was ,002 seconds except for the oscillator periods of 5 and 10 sec-
onds, where ,005 seconds was used, A summary of the measurements taken ig

shown in Table V.

The nonrotating, hub flapping moment cutput at roter station 3.3 inches,
transferred to the shaft centerline were used in conjunction with either

blade cyclic, blade collective, shaft pitch or shaft roll to form the rotor



TABLE VIII. FREQUENCY RESPONSE TEST CONDITIONS, CONFIGURATION 5
) EXCITATION
RPM P " 8o EXCITATIONS FREQ., Hz
850 1.15 0.0 0-16 0, 0-32
0-4 A
0-8 Lo 0-10
0-16 ¢
0.05 1 0., 0, 0-16
2 0,
_ 12 o 0-12
0.10 1, 12 0, 5 6, 0-16
2, 12 0,
. 1, 12 a, ¢ 0-12
10.15 6, 0-16
0.20 , 12 '
0.26 _98; 6,
12 P
1, 12 a, ¢ 0-12
550 1.28 0.0 $0-16 6, 0-40

transfer functions. These are'presentEdlin Appendix B in both tabular and
graphical form. ' ' . '

As in priorlfrequency:response testS-ﬁitH this modei,_coﬁpling was pres-
ent between the two cyclic control .angles. That is,; when one cyclic control
was oscillated, a portion of the excifation was'gyroscopically fed intoc the
other cyclic control, The effect was rathéf pronbunced at.higﬁ input fre-
gquencies. The magnitudes of crbss-coﬁpling present af the various frequen-

(Note that at

cy ratios for the rotor speeds used are shown in Figure 23,

} I55O rpm, no oscillations were applied to the lateral cyclice control,)

29
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The effect of swashplate cross-coupling was eliminated (as in Reference
3) by pairing test points of opposing cyeclic oscillation inputs, all other

conditions being identical. This resulted in two complex equations of the
9 HM o HM
=== +{=—==1}6
- (aBS)S (aec) ¢

which could be simultaneocusly solved for the moment derivatives.

form:

The testing was concentrated upon obtaining longitudinal eyclic response
transfer functions, to the exclusion of the lateral cyclic response conditions.
In hover, symmetry was simply assumed where there were no lateral cyclic

regponse cases available for pairing.

Lateral cyclic response cases were also unavailable for some of the for-
ward flight condifions. However, the rotor frequency response to lateral
cyclic appeared to vary little over the limited range of advance ratios at
which tests were conducted, (Compare Figures B-33 and B-34 with Figures B-35
and B-36, respectively.) Therefore, some of the frequency-response conditions
due to longitudinal cyclic were decoupled by lateral cyclic input conditions

with slightly different advance ratios, other parameters being identical.

As noted in the Model Description Section, the shaft {or body)} piteh and
roll pivot points are located 11.25 inches below the rotor plane of rotation.
The piteh pivot ig also located 12.0 inches aft of the shaft, The transfer
function due to roll is thus influenced by lateral hub acceleration; and fhe
shaft pitch generated value includes the effects of both longitudinal and

vertical accelerations at the hub.

Many of the rotor transfer functions were influenced by the body/pylon
modal frequencies, which are listed in Table III. These values were cbtained
from the shake tests in the’model preparation area, where the hover tests were
conducted. In the wind tunnel the model was braced in nearly the same way
as it was in the hover tests; however, shake tests were not performed. The
apparent shift in body/pylon resonant frequencies from those of Table III
for the wind tunnel tests, were thought to be due in part to the pylon

mounting.
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CONCLUDING EEMAERKS

A large volume of experimental rotor transfer function data, due to

both steady and oscillating swashplate and shaft inputs, has been gathered in

the low-advance ratio vegion over a broad range of 1lift levels. The data
presented herein, together with that obtained in the prior-related tests of
various configurations at widely varying conditions, form a valuable bank
of information for research purposes. With the exception of the vibration
reduction study in Appendix C, this document presents experimental data,

without theoretical correlation, intended for further study.

Seversl remarks concerning the experimental data are in order. Rela-
tive to the rotor response to steady inputs, some of the resultant mean
derivatives have been shown to be linear over portions of the range of
advance ratios investigated, namely from p = 0 to 0.36. The derivatives
were more linear at high 1ift level and high advance ratio. Tunnel wall
interference effects were quite evident below p = 0,10, and influenced both

the ateady and frequency-response test results.

The rotor transfer functions due to 4/revolution inputs to the swash-
plate of the four-bladed rotor were investigsated experimentslly. The pre=-
gsent report includes a preliminary evaluation of the concept of wibraticon
reduction by properly selected oscillatory collective and cyclic control
applications. The investigations are based on experimental frequency

response data covering advance ratios Trom approximately 0.2 to 0.85.

As there was no instrumentation for the measurement of the pitch- and

roll-vibrations, these values were obtained by properly adding up the



flap-bending moments at 3.3 inches. Needless to say, In the same fashion

any other gquantity répresenting pitch/roll vibrations can be compensated.

- The calculated control inputs required for vibration reduction stay
within acceptable limits. For four of the five conditions tested they are
smaller than the values uséd‘for the‘frequéncy response tests. The blade
pitech variations reqﬁired fbr vibr@tion alleviation-vary, depending on the

advance ratio, from 0.2 to 3 degrees.

As to be expected; the compensating controls affect the blade loads,
i.e., torsion, flaﬁ and chordwise behding. With regard to flap bending at

3.3 inches (root flexure), the following statements can be made:
3 and 5P flap-mqmenté were greatly reduced
2P flap moments were affected‘very 1ittle

In this particular case, chordwise bending and blade torsion increased
with advance ratio. Indications are that the 4P chordwise and-fP torsion
moments may be the limiting factors for extreme high-advance ratios. At
lower p-values the loads are not critical. It is therefore concluded that
the concept investigated will work.for iow and medium advance ratiocs,

i.e., for the speed-range of presenf d&y rotary wing aireraft. This:

applicsation appears to be promising and further studies and tests are

suggested. The system appears to be capable of reducing helicopter vibration

greatly in transition flight, including the large values that occur in the

autorotation flare maneuver.
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APPENDIX A -

ROTOR STEADY-STATE RESPONSE DATA

Thé steady-state response rotor data for Configurations 5 and 1 are shown

in Tables A-I and AFII, respectively. All of the loads data are nondimensicnal

and divided by blade section 1ift curve slope (a = 5.73). Four types of infor-

mation are presented:

Input parameters and loads at each test point. (Note that rotor
incidence angle and blade collective pitech should be considered as
nominal, )

The deviation of each test-point load from the linear function formed

by a least-~ squares, 3- or h dimensional analysis (listed under the A
headings).

The standard deviatibn of each lbad.

The derivatives (and residual) due to each of the input variables.
{(Derivatives are per degree of angular input.) In each set of
derivatives, only those due to the primary input variable are of
importance.

Figures A-1 through A-18 are plots of hub moment or thrust due to blade

eyelice,

blade collective, or rotor angle of attack. Nondimensional loads

are presented at advance ratios of 0,.0.20, and 0.36 for cyclic inputs, at

0.20 and 0.36 for collective inputs (while holding cyclic pitch constant),

and at 0;36 for shaft angle-of-attack variations, Although the changes in

loads are influenced somewhat by unintentional variations in cyclic angles,

the character of the curves should not change. Thus, they are suitable for

judging the linearity of the data.

The figures indicate that the assumption of linearity is not adequate for

many of the test conditions. waever, to aid in understanding the data, all

of the linearizations have been carried along in Tables A-I and A-II.
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=1.984E-C3
1. 87T3E-C4
4. F5BE-04%
B.884E-0%
1.910E-03

—2.8B68E-0k
1.34TE-0Q4
%. 740 E-0Q5

~Tet34E-06
=3.48LE~C4
~b,256E-04
—8.433E-C4%
-Ll.10&6E-C3
-L.357E~C3
—Ll.&3LE-CD
2.39%E-Ch
5. 59%€-C4
B.%0T7E-Ch
L.0#2€~03
1.324€-C3
L.547E-03

-2.930E-04
24 2B4E~ {4
1.214E=C4

c.!/au-

Ac;ﬁm

-1.86E=0% —-5.083£~05 3.58E-D5
2.35E-05 —Lle LZOE~U% —%.63E=-05
S5+35E-05 3. 460E-US 3.51E-05

=be 8TE-05 1. 010€-05 SH.9%E~Do

-5.50E-D5 —5.130€-0& -%.96E~-0T
6. 30E-G5 - 2. 981E-0% = 2.9%€-05
T+ 13E-05 4. 3LE- 0%

—1.259E-06
1 54LE—04
la £Q5E-0Y
La%LE-C5 1.8643F-04 -2,59E-0%

—2.20E~U5  Z.E1%£-0& =2.4TE-D4
Leb0E-06 %4 20TE-0% —1.36E-04
4y DIE~05 H.4Z0E-0% L. 5IE-04

— 2. THE=05 T.314E~0% 2.82E-Q%
&.DBE~G5 2.250E~Q4 =], T4E-Qs

-5, 75E=C5 3.LH4E-04% -«6.03E-05

-4.5TE-D% . 414%E-04 1.9BE~D&
3.62E-05 T.458E-0% Z.40E-04
4, T4E=-05 20 53E-04

- 1.T40E=05
- 2. 591E-G4
3. BS0E- 04

=9 5TE=-05 b ZH0E~04& =2, 43E-04

~hs23E~05 6. 284E-0% =5, 0900

=Y, LOE~06 B.Z253E=04 —h.S4E-Dh
L+ LHE=05  Lo3SYE-G3 2. T2E-0%
4. 42E=0% B.TLSE-03 5.55E-0s
2.00E=05 6.311E-C4 - 1. 29E-0%
5. 86E~05 6.3126-04 -2, )1E-D04

-4, B5¢=05 L+ 1H2E-03 2.2TE-O%
b=03IE-05  1.4B5E~03 4. 91E-04
b« L9E-D5 4. 50E-04

=3.665E-35
—T-504E-Q4
TaS4IE-04

-4, 50E~0% 1.z83E~-Q3F =7.30E=-05

=le ITE~C4  14237E-03 ~1,.90E-0%

~6a BLE=05 1. 311E~D3 —4.39E-04
Z.1ZE=05 1.450E-03 =23, 18E=04
5. 18E=C5 1, THSE=03 —49, 15€=04
S418E-06 1.536£-03 J.616~Da
4 bDE=GS  2a LTEE-Q3  5.50f(-04
LoSSE-0% 1.2376-03 -1.33E-04
4y PEE- 05  1e259€~03 —). 2HE-O%
£a34E~CS  1.323BE-0C4 -8.33E-0%
=1.1TE-06 1.50%E-07 H.9Z2E-07
2.40E-C5 1-9C0E-03 Z.42E—-04
2. TOE-G6é 2.0T0E-03 4. 19E-04
CaIIE-CT 3.4 1E—G4

=T+ CIVE=05

~B.256E-04

b+ 206E-02

Ccyﬁw
1.337E-0%
L+ BTIE-04
L.QZBE-G%
1.036E-04
be361E-08
2+B1BE-0%

-6, 139E =086
~1.31%E-04
leOlBE-D04

laQlsE-0%
1-0a3E-04
L.104E-04
la396E—0%
La936E-Oh%
L. 013E-0%
LaQ9TE—0%
L:478E-0%
2+080F-0%

-2.TQZE-0&
—2.405E-05
1. 26TE-04

1.122E-04
lall9€-D&
1.285E—0%
L2l E—Ch
2 ) BRE—O%
lalbhE—D4
L.21TE—D%
l.&6TE~D%
2+3B9E~04

=B, 504€ =06
9, G94E—05
L.24TEDs

be578E-04
l«8L0E~Qs
Lo TITE-O4
1-B58E-06
2+ 149E =08
£« 380E~04
2+ 145E~0%
Ledi3E~0&
LaTOLE-O4
l.B62E-O%
2.1 24E-D4
2.615E-0%
2 IFVE—Oh

=1.419E~05%
~la248E-0n
LeSBYE 04

Aﬁcrﬁc
-3.85E-05
4.98E-D5
—1.98E-05
—2a26E-D5
=L+ 2TE~D5
44 3TE=Q5

* HLE-O%

—2.90E—05
—3.4QE-)5
—3.19E-05
G BAE-O&
ba56E-D5
—~2a THE-D5
~222TE-D5
L.22E~05
&.,05¢—05

4= 55E-05

—2.54E—05
=5.29E—0S
—&.90E—05
La%9E-05
T.07E-05
=k 0TE-QS
=L-BTE-0%
S 45E-04
6aSHE-DS

S+ L4E-Q5

=1.75E=-05
-5+ W9E-05
~5.39E-~05
=4 QRE=D5
=9. 1BE-0n
S.BFE~D5
T488E=05
~1. TTE-DS
~LaSQE~D5S
-T.2TE-D&
3. 29608
2.59E-05
9. HIE-DS

4.55E-D%



LE

RPM [
850, 0.C
Ba%,. 0.

847, 0.0
848. 0.0
851. D.q
845, 0.0
a47. 0.¢

02397
+Q02357
Q023571
SU02397
Q0238 T
«002397
-002397

STANDARD QEVIATIONS

LONGITUDINAL CYCLIC PITCH OERIVATIVES

&

3.95
3.9
3.9
3.9
3.95%
3.9
3.91

-2.03
.84
375
S5.58

~l.32

=3.15

4,92

LATERAL CYLLIC PITCH DERIVATIVES

RES [DUAL

845, L.cC
851. Q.G
845, 0.0
847. 4.0
85C. Q.t
B40. 4.0
850. 0.0

a0023%¢
«0D2357
002347
2002357
002397
«002351
-002391

STANDARD DEVIATICNS

LONGITUDINAL CYCL LG PITCM DERIVATIVES

5.%8
5.97
S.98
5,98
5,98
5.98
5.98

LATERAL CYCLEIC PLTCH DERIVATIVES

RESIDUAL

B5Q.

+002373
002372
«0D2371)
002371
-002373

‘. 002373

~002373

STANDARD CEYIATICNS

LONGITUOINAL CYCLIC PITCH DERIVATIVES

10,06
10.07
10.08
10408
10.08
15.08
19.09

Q.17
1.93
3.92
S.82
“ha3%
=332
=470

LATERAL CYCLIC PITCH DERIVATLVES

RESIOUSL

853, 0.¢.
B850, 0.0
8s5c. L.C
850. Q.0
852. 0.C
85{. Q.C
852. C.C

002373
002373
.€02373
-002373
.€02373
.002373
002322

STANCARD CEVEATIONS

LONGETUDINAL CYCLIC PITCH DERLVATIVES

12.409
L2.09
12.09
l2.10
12.09
12.05
L#.05

piy ]

l.92

3.0
5.40
=1.47
=3.37T
~h, B2

LATERAL CYCLIC PITCH OERIVATIVES

RESIDUAL

~0.20
=G459 .
-0.38
=12
~0a 13
~D.28
- 7%

-0.39
-0.50

-1.03
-G8
5,20
~0430
“0.35

TABLE A-I.

o c“h.a o Acﬁh.&/hw C13.&/%w

v.0

Q.4

0.0
[
a.0

0.0
0.9
0.0
0.0
G.0
0.0
0.0

3.910E-05
2.B850E-04
%.TLSE-04
5.592E-04%
- 1.135E~-04
~2.49TE~0%
-3.5926-0%

9+ $6TE~D5
FEZ2E~ 04
-8.68TE-0O7

T.320E-05
3,HBLlE-D%
4. 53IE~08
Ba3S4E~ D4
= k.93LE-0%
—ha LL6E-Ds

=5.452E=06

1ada9E~ D4
= L9l TE= 04
~1l.7102E D&

L 594E=04
5.079E-04
8.644E-D4
1.130E-03
-1.663E-0%
-5, L69E~ D4
~7.TS6E- 04

L. H6AF- 04
=1al TLE-04
h.b]2E-05

Lu%6BE— 04
5457804
8.3208-04
l.213E-03
—2.L45E-0%
=5.012E-04
= T=420E- 04

L.80&E-D4
= 1.203E-0%
©.580E-05

1.4TE-0%
=1.E9E-0¢
1.49E-0%
~1.72E-0%
=3.02E-0¢
4.83E-CT
—B.C5E-0¢

1 43E~-CE

Z.58E-C5
—1.30E-04
~LaC4E-0%

3.63E-0€
—2.39E-C%

2a5&E-CF

Z.3BE-08

1.-99E-C¢

3.0LE-Q5
L.9BE-CS
2.50E-05
—4.B4E=C5
5.81E-0¢&
=2.17E-Ce
=3.C0E-C5

2.ElE-CE

LSTE-CS
3.03-05
—-E.ClE-D5
S.e4E-C5
-4.l1E~-C5
2.TTE-Ch
L.BLE-CE

S.B61€E-CH

~3.8Z1E-0&
—3.393E-04
~G.80LE-O04%
-i.01LE-03
2. SREE-D4
be THIE~D4
Ge FZ4E-0%

= Ll.9CAE-0%
-1.512E-05
2.211E-0%

—4.0F7E-05
—4.019€-04
=1.612E-04
=1.152¢-02
2.453E-0%
TasndIE-O&
L. STE-0]

—2.1 3BE~Ca
- 1.500€~04
~2.l%E-05

~Z.666E-05
~%4. 0HZE~D%
=7.825E-0%
=1+ 12LE~03
3. 756E=04
TaTuBE-14
L+l 16E-03

=2+ 55E-Cx

T.8¢2E~05.

1+056E~04%

3.0206~0%
=3.844E-04%
=7 345E-Qa
—1-08TE-0Q4
3. 645E-0%
T.9EIE-00
1.i3E=-013

~2.15%8E-0%
~8.426E-05
3.LA2E-C5

AC o CM/“'T
La.y/

=3+ 46E-0%
—2.1TE-05
2« I2E-05
2. 65E-05
=l. 75E—0%5
4. SHE-05
—&a A2E-0T

3.45E-05

=3.91E~05
=5.94E-0%
- 22 Q0E-Q5
4abQE-0%
=3.96E-05
4alHE-O5
2.98F-0%

SadhE-05

~b.25t-03
4. 46E-05
=1 85€=06
5. 19€+05
4GS 0E-08
—baS4E=0b
5u 29E~05

5+ 530E~05

=8 TOE-06
~S.40E~05
3. TLE-0O%
BeLnE-08
=24 39E=06
3.59E-06
1.62E-0%

3.43E-05

BLBZ&E=05
4. 060E-U&
6. TASE-0O4%
T.508E-04
~l.455E-04
=2.98 1 E-Q&
=3.B08F-0%

1.231E-04
=3.492E-04
3.033E-0&

Loo%3E-Q%
5. ]0LE-Q4
B.985E-04
La2i5E-03
—2.9THE-D4&
—b.209E-04%
=T.1TEE-D&4

Zo LI TE-Q
—3.980E-0&
~2.811E-0%

2+934E0%
Bo.943E-04
LaSLlLE=D3
1.932€-03
~2.16dE-04
TH. I BE-O%
~l.Z23%E-03

3. 125E=0%
~2+139E-04
1.152E-04

34 128E-D%
L-u29E-93
E+591E-03
2.242E-03
4, NZ1E-04
=2.580E-0%
=1-39ZE-03

3.392E-04
w2 3ARE-D4
1.237€-0%

CONTINUED.

AC,, foor

3.77€-03
—¢.5BE-Q5
2.98E-05
~la8Bi1E-0%
=1.8TE-QS
—Ba.2TE-086
£.T1IE-0&

3.02E-05

8.25%E~D5
-2.27E-0B
—3.56E-D5
1.07E-05
-4.22E-05
—2.66E-05
1.35E-05

S5a21E-05

3.20E-05
2«bB8E-05
De4FE-DS
~HB.ZTE-DH
2.93E-0%
—2.94E-05
=3.48E-0%

5.98E-D5

b4 2E-05
4.9 L1E-0S
=L.20E-04
&.42E-05
-8.uZE-05
= Lok 4E-0%
3.31E-05

9.L2E-05

CLV/Eo

=1.2G3E-0%
=T.344F=Q4
= La327E-03
=l 91lHE=03
5.559E~Q4
La297E-03
14334E«03

~1.671E=04
b.354E-G4
9.626F=-05

=9.093E-05
—B.4bbE-04
=1.517e-03
=2.2U3E-D3
S5.460E-04
l.42HE-03
2.200E-03

-4.180E-04
—l.3}12E-04
. TTTE~00

=5.6TIE-LCS
=T.H7BE-C4
~Ll.%85%E-C3
~2-0B6E-03
TetoblE-04
1.4T9E-03
2.G86E-03

=4.0T4E-04%
2.943E-04
2.831E-04

5.524E-05
=T.112E-04
—1l.246E-03
=1l.8LleE~-Q3
T.l06E~04
1.4356-03
2.008E-C3

=3, T4&E-04
—2.34TE-D0
LS 14E-04%

ACLyfﬁa
~5.87E-05
~T.B6GE=~05

2.328-C5
G.bUE- DS
1. 29605
Ba b4E-05
l.&0E-C5

Ha 3QE-D5

= l.02E- 0%
-1.256-04
2.59E-05
1a13E-C4
— 4. l9E-0%
5. 23E-05
7.T6-05

La L 2E- 0%

=Ll 4LE-0%
=7 T9E-05
= l.05E~05
1, 18E-04
l.BLE-L5
~S.69E-Ct
1.02E-04

La131E-C4

~b. 47605
- Lu48E-04
a26E-C3
$. 20E-05
8,906~ 04
1.98E-05
4u GGE=~ 05

Y. 7TBE-0%

C}/Er AC)/Lu
2. 3%UE-U3 ~Z,IFE-0%
24+5931E-03 -4.1TE~D4
2. BOSE~(] —1.B4E-Us
3.4586-03  S5.BZE~04
£.335E- 05 -1 90E~C4

22 5406-0) 1.21E=D5
3.0806-03 3.9HE-UL4
LYY
%o dagE-D9
—ba.tTEE-D4
24+4826-03

%.&TQE-Q3 = | AFE~Q%
4 TRSE-13 -2, 23E-04
§.G756-03 - 3.29E-Q%
5.4256~03  Z.4BE~04
4. TOGE—Q3 —T.4TE-Ob

&.5d9F-03 ~2.82E-05
4a THAE~4Y  1.90E-04
2.0TE~-O%
6. T24E-05
~1.876E~04
4o TVRE-Q3

l-{ﬂﬁE—DZ =la2TE~04
Lo I15E-02 -1.C3F-04
L« l20E-02 -2.32E-05
La133E-02 1.48E-U4
L. 115E-U2 -4, 03E-05
l.127E-02 3.80€-05
1.137E-D2 9.B83E-GS

1. 24E-04

—2.258E-0&
=2« CL9E-04
1. 1128-02

L1.455E-02 L.%LE-0%
latblE~dd  4%.55E-05
l.448E~D2 ~5.0TE-US
1.4533E-02 [.81E~05

1 &53€~D2 -L.E2E-05
Lla#58E-07 L. 26E-Q6
lastn)E-02 - 3,39E~08
3.52E-05
~1.%39E~05
—9.58TE-Q3
1.450E-42

quﬁc
2.051E-04
2+ 263E-D4
259904
3.245E~04
2. 29YE-T4
24 TaZE-D4
3. 5THE-UN

_‘1.?&#E'De
~1lsQ3ILE-D4
2« 315E~0%

3.%913E-04
4.03T7E-Q%
LTS T D)
5.027E-Q%
&.153£-04%
4. 885E=08
5.590E ~04

=1.77LE~0&
=9, 30LE-05
% 221€-0%

L.034E-03
L.025E=Q3
1.C2TE-03
1.0H2E-03
L.0%7E-03
L.182E-03
L.202E-03

—Ll.Ta%E-04
~6.593E~05
L.QT3E-03

1-5%BE~03
1.507€-03
1.50kt-03
1.534E-03
1-409E-03
b 6%CE~D3
1.793E-03

—3.234E-95
- B.0BOE-US
1.55%€-03

Ac<y&c
—4&: L9E-05
-6, 18E—05
~l.B4%E-0%

T.92E-05
-l TTE-Q5
BebAHE~Q0
5.21E-05

6. L9E~-DS

4. 95E~05
—bsWE~DS
-4+ 92€=04
T.91E~D5
=2+ 19E=05
1. 49E-05
S.41E=0%

&6.5TE-0%

-beS9E-DS
~6aQ4E=Q5
=l.%2E—05
Ba43E-05
—1.90€E-05
1. 73E-D5
5.83E-05

6.56E-05

~4.Q02E-03
—6+21E=05
-1.28E=05
7. 55E-05
=L-34E-Q5
3L 6%E-04
%.39E-05

S.94E=0%



Qt

M " s

g5L. 0.C  .C02367
853, C.C  .002357
850. 0.C .C02357
B55. G.C  .C0D2357
851, CaC  .0QUZIST
B4%. 0.0  .0023%7
B49. C.C  .COZ3GT

STANGARD OEWIATICNS

LONGITUDINAL CYCLIC PITCH DERIVATIYES

12,11
12.11
L2.10
12.11
12.11
12.1k
12.11

L

1.96
2.88
3.T2
bbb
=1l.33
~Jal?
=5.0%

LATERAL CVCLIC PITCH DERIVATIVES

RESTRUAL

450. 0.0 Lac2is?
85¢. G.C «C02351
8%C. Ca.0 «00235T
8%5L. 0.0 002351
85C. C[C.C «002357
852, D.C «0023%1
85l. {f.C 0023591
a%5¢C. C.C 20C23%7

STanpARD QEVIATICNS

LONCITYDINAL CYCLIC PITCH DEHIVATIVES

1413
14.1%
Laa i
Lol
14.1%
Laa b
14413
Lbaké

.09
1.91
2.93
3.75
ha bt
-1.25
-3.08
=5.02

LATERAL CYCLIC PITCH DERIvATIVES

RES[DUAL

852. €. - 302357
450. Q.0 -Q023%7
85C¢, Q. 0022357
847. . 0.0 «0023497
852, Cuf -002397
B5l. Q.C 002357

STANDARD DEWIATICAS

LONGITUDTIMAL CYCLIC PETCH DERIVATIVES

16417
ie. 17
16,17
f1o.la
1615
18.18

G.22
1.96
2.98
3.68
-l.20

-3.13

LATERAL CYCLIC PITCH OERIVATIVES

RESIDUAL

853. 0.0 002357
845, C.C «002351
857, 0.4 002351
853. 0.0 -0023%7
851. C.C 002397
Aa%,. J.4 002357
asi. 0.0 -0023%7
85¢. CoC « 002397
85¢. 0.¢ - C0228T

STANCARD DEWIATICNS

LONGITUDIRAL CYCLIC PITCH DER[VATIVES

18.25
18.22
18.22
18,21
.21
18,20
18.23
18,20
18.20

0.21
l.00
210
3.08
4.13
4,79
bt T¥-L
-2 34
=-3.3%

LATERAL CYCLIC PIVCH DERIVATIVES

RESIOUAL

—0.33
—0.33
=0.37
-0.28

0.09

0.23
=004

=J.02
=035
-0.23
=0a31
=0.27
0.09
D Db
[ Y ¥

—D. 10
-0.3%
—Detd
-0, 48
B.l5
Q.13

=0.11
=0 %4
=0.39
=068
=0.50
-Q0.80
d.24
0.7
L. 30

ocoacoo
RN

cocacuaon

w4

coccooDoC
oo ococaoa

[=N-N-R-F-E-R-F-2-
OO0 0L O

TABLE A=-I.

Cma-a/mr dCMa'J/mr Cts.:l/urr

5.540E- 0%
Tal23E-D4
&. THIE-D4
1.032E-03
—1.598E-0%
—%.T785E-04
-B.347E-04

1.8&1E-04%
= 1. 345E-04
l.258E-04

2.161E-04
5.022E-0%
Te3b0E-04
9.363E-04
1.094E-03
—L.D3GE-04
— & o I90E-0%
~B.03LE-Q%

1. B7SE-0%
~2.152E~C4
1. 6L3E~ D%

2.816E-04
6+ 91LE~ 04
8.TT4E-04
1.03TE-U2
=4.108E-05
—%.21BE-0%

L.89ZE- (4
—2.255E- 0%
2+131E-0%

2 400E- 04
3.651E-04
S, T36E-04
T.46 TE-D4
B TCOE-D4
9.780E-04
=3.830E-05
~2a.40IE-Du
—4.078E04

l.62EE-D4%
~T.551E-05
laTI4E-D4

1.53E-05 ~3.5Tde~0%
1. L5E-0Q¢ - 5,.5BBE-04
Ta%9E-C7 —T7.530E-0%

- €. L9E-C& ~G.T25E-04
~2+33E~-C5  2.054E-04
2.28E~-C5  &.59LE-C4
-B.53E-0t L.OB4E-03
L.SlE=-CY
-2+ L40E~0%
~1laJ82L~-C4
-1.014E-05

AL I0E-CL —E.414E-CS
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e 730-0%

H.THLE-D5
~3+540E-08
1.170E~04

“oe8lE-0%  {.099E~04
“¢r22E-0% L1.GRLE-DO4%
-2.57E-04 1.128E~04
3.Z2BE-D5  L.293E-04
2. T9E-D4 L .8O00E~Q4
—&. 3TE-05  1-132E-0%
%+51E-05  LL117E-Q%
L-4DE-D%  1.556£-04
1o LOE~04& - 2.36B%E-04

L. SYE~-D4

LaDITE~ib4
9. 6TRE~DO
1.063E~04

—6.55F-05 - 1.063E~08
—Zat3E-04% 1.L%TE=O4
—4.ToE-04 l.196E~04
~9e TGE-05 L. 39BE-04
haSGQE-Dk  L.TBHE-O&
—9.02E-05 1.154E-04
2 12E=04 1.34BE-04
2.05E-04 L. BGLE-D&
g.45E-D5% 2.TLIDE-O%

3-30E-04%

1.738E-04
= 1.5%%9E -G
9.235E~05

—1aTaE-O% 2.28%E-08
—2.95E-04 2.10TE~Us
—4.60E-Q& 2.125E-0%
~LaSBE-04 2.1B8E-+U&

TaSO0E=Q4 2.854E-04
=1l.SHE-04% 2.342E-0%
=1.02E-0% 2.534E-04
—Zu33E-05 3. 32E-D4

Ge BIE-04 4udlét-U4

4e TSE-D%
l.&BTE-D4

—2.21BE~05
L. PBTE-U%

Aceyﬁr
=9.14E-0T
-2.20FE—Q5
—4.58E-05
—%.43E-06

S.&lE-DS
—8.TTE-OBL
-5.30E-04
-lall1E-Dé&

3. TIE-05

3.50E-05

—%<BHE-06
-2.13E-05
—%.23E-C5
~2.32E-05
T.Q9E-05
-l.0ZE~-GS5
=1.8BE~-D5
1.41E-06
4.BOE-D5

4. 20E-05

=3 19E-07
=1.51E-05
=4 ZLE—03
=2+ 6%E-Q%
5,55E=05
~6e34E-Db
Lo LEE-O5
Ga69E-0T
2a24E-05

3,28E-0%

=1+ 10E=05
~3.H0E-Q%
~5.09E~0%
-1.23E-05

9. 04E-05
=2.08€=05
—1.80E~Q5
-8, 24E-06

T4 4BE=Q5

S.TLE=0%



on

L » p B dy

4%, 0.C 4902373 6.09 u.lr
848. C.T .0023713 Ha08 Q.61
83¢. 0.9 .G023713 B 09 Q.64
B45. U.0 2002373 s 08 Q.85

STANDARD DEVIAYICAS

LONGITUDINAL CYCLIC PLTCH OERIvATIVES
LATERAL CYCLIC PITCH DERIVAYIVES

RES$IDUAL

B%l. Q.0 - L02420 5.08 G.32
8%3. OC.C -C0za2C 606 0.53
854, 0.C 002620 s.07 Q.78
853. 0.4 «£0242¢ 5.07 9a55
BG4, 0.0 «0G2a2C 6,07 Q.12
854, 0.C PAC242C 6. 08 C.10
8%4. U.f 802424 6,08 .11
853, O.LC SCC2420 &. L8 =Qattl
a5, 0.0 «002420 G408 D+ 1o

STANDARD DEVIATIONS

LONGITUDLNAL CYCLIC PITCH GERLYATIVES
LATERAL CYCLIC PITCH DERIVATIWES

RES1DYAL

85C. 0aC «08242C B. 04 Q. 0%
851 QeC +00242¢C 8.05 Q.19
852. 0.C 002420 .05 Da51
452. Q.C ~002420 B.05 Q.60
851. €.C -QC242C H. 05 Da k3
852, Q.C .00242C H.06 Qalk
a%1. C.C «0C242C da 08 0.0%

STANDARD DEVIATICNS

LONGIYUOIAAL CYCLIC PITCH DERIVATIVES
LAVERAL CYCLIC PITCH QERIVATIVES

RE§IOUAL

B45. 0.¢ «CCea2y 10,08 a.ls
B52. 0.C L002420 10. 08 Q.52
453, C-C «CCdazt LC. 97 Q.58
852. Q.¢ «00d42C 10.07 Qa74
853. Q.C «0C242¢C 10.07 0.22
51, C.C -00242¢C 1008 Q.13
B52. €.C JCUZR2C 10.08 0.0%

STANLGARD DEVIATICNS

LONGITUDINAL CYCLIC PLTCH DEHIVATEVES
LATERAL LYCLIC PITCH DERIVATIVES

RESIDUAL

B4%. 0.C  .00242C  12.04 UalT
déS. 0.C «00242C 12,08 0-55
852. 0.C .C0242C 12.08 0.62
852. CaC -0C242¢C 12.05 0.B1
853. 0.C .0C242C L2.06 0.09
856, Oa.C  a00242C  12.48 0.14
853, 0.C .0U242C 12.06 —0.13

STANQARD OEWEAYECNS

LONGITUOINAL CYCLIC PITCH DERIVATIVES
LATERAL CYCLIC PITCH DERINVATIVES
RESIDUAL

033
L.§7?
3. 16
5.21

0.2%
1.09
3.04
510
~i.09
=2.11
~4a 05
=5.99
008

-0.23
d.16
1.08
3.18
5.25

=211

—4.18

=G.238
L.20
3.38
3.49
=2.36
—%.48
—6.09

R

cCoCcC oL oOa

cococooaa

TABLE A-I.

CMnJ/cm' ACM3.3/DF CLS.S/Q” ACL:;_ /uo- CM/uu-

1.032E-0% ~b.E5E~CE
~ e 94DE-04  2.55E~08
~5,3T06-0% ~4.82E=Ca
-9.298E-04 2.35E-C¢
Ta94E-CE

1.033&-04

= 1la960E-

2.082E-0%
b.BALE-0%  3.59E-0€
~L3I26E-D4  Z.C4E-Ca

=5.2576-04 -2,1LE~03
=8.765F=0% T.l4E-0¢
2.524E~04 - 3.23E-C5

4 BVSE-Q4 L.AKE-CS
B.13QE~D&k -2.39E-CE
1.1986E~03 ~&.BSE~Ce
1.221-03 2.CTE-DS
2.688-C5
- Z.%88E-0%
~LaBO5E- 04

B.&3BE-DS

l.458E-04 2,56E-C5
=3, 177E-D% -E.4T7E~Q5
~1.1itE=04% -E.20E-C7
~5.0082E-04 T.C4E-C
-9.053E-04 2.{4E-C5

5.049E-04 1.2%-053

9.12TE-04 L.S9E-03

44 10E-CE
5.30LE-05
~1.953E-C4

T.15TE-0%

1. TS1E-D% -9.58E~(0
-5.912E-0% l-12E~C%
-5.039E-04% -Z.23E~(%
-8.BBdE—04 J.33k-(¢E

5.B0CE~0&  7.22E-C5

F+THIE~0% L. 2%E~GH

1+354E-03 — 2. 24E-C5

2.15E-L9
8.030E~0%
= L+ 990E- 04

10890~ 0%

Zw2BFE-04 M. 4LE-CE
~Ba91BE-0% -3,10E-LY
~4a6BEE-04 —35,.30E-Co
-8.3B3E~04 1.E6E-C5

L.0TQE-04 L.13E-D3

1.0228-03 Z.B4E~C5

Lle2bEE-03 -2.C3E~CH

2 B4E-CE

3. 340E~09
~L.BToE- Q4

L. 455E- 04

=2.011E-0%
-2-T43E-04
=%.5TIE-0%
=T, 58%E~C

-2+ L1TE-O%
=l L TAE-Ch
=2 36BL-05

= La®ldTE-D%
=2.91466-C4
= 5.651E-04
—£.050E-04%
7.34656-05%
2.243E-C4%
4e 64 TE-C4
Ta157E-0%
T.042E-0%

=Ll.dELE-C%
= L. 2E85E~-C%
—4.3536-0%

~h,5626-0%
=1, %80E~C4
—31.452E 04
~6ab SIE+O%
-5« 9TOE~G4

2.5CTE~04

G QLLE~C%

= L. H3IE-0%
= L. 5I5€-C&
—t.4h T4E~D%

—4,329€~05
=3.TETE-0n
+~T.&SCE-04
-lale2-03
duti BHF 04
BaD15E-04%
SaTo8E-04

=3.2591 =04
=1l.598E-0%
-2.4{7E-C5

—6.631E-0%
- 3.954e~C4
- 7. 19TE~04
-1.2C5€E-03
2.9E9E-G%
1. 0736 -0%
Sa3T4E-D4

=5.046E-C5
=1.T58E-0%
~1l.234E-C4

~4,06E-QT
1.52ZE~0%
—2.BBE-DS
L+40E=05

3.5%E-05

~t GLE-J&
-l.4%ZE-05
la12€-D3
~3.30E-04
=-9.79E-08
Le60E-U5
Ge LGE~-CE
—Lla 3LE-05
1. 79E-00

1.23E-05

~#a SLE«D&
—2+27E-05
=1l. 9TE-05
1+ 09E-05
La&%E~D5
9.50E-(6
l-6lE-0%

2+03E~05

4. 06E~DTo
« LEE-D&
~lal2E-D5
be23E-08
2.00€-05
=7« 74E-06
=2.0TE-Db

L.27E-05

2«35E~-C
~b.23E-D6
6. T3E-D6
—2.COE-05
G4 G5E-Ub
3. 75E-05
4+ 55E-05

3.4%0E-C5

CONTINUED.

24374E~04 -2.586E-07
-3,23%FE-G4 9.04E-04
=1la023E-03 -t.B3IE-05
~1.689€-03 H.Y0E-0L

2.2%E-D&
~la482E-0%
-3.3646-04

L. SD9E=Q5

laLTOE-O4 &.22E-UY
=-2.9%43IE-0% -2.63E-05
-9.594€~04 2.37E-Db
=1.635£-03 -3.03E-05

5.248E-0% -1.25E-09%

9.39%E-0% 5.49E-D5%
1.50ZE-R) -2.32E-0%
2.129E-03 -b.HZE-DS
2.216E6-03 3.90E-0%
6. L0E-U35
-Z.066E-D4
=3.322€ D4

2.035E-0%

J.l18E-0% &.TDE-O05
-1.0B5E-04 ~Z.UEE-0%
-2.628E-D% -1l.55E-05
-9.4B5E-04 3.2 1E-35
-1 TODE-D3 3.3TE-05

9.93LE-04 B.0EE-D5

1a4BFE-~03 1.0%E-C5
L.13€-04
=5, L4€=0%
—3.5TaE-Q%

Labé JE-D&

348931E—04 —3.TOE-05
—2.02LE-D% —1.535%E-03
—9.8%4E-04 -9.49E-05
-1.SBTE-03 5.73E-0N

laLllEE-03 1.08E-0%

1.THLE-03 6. THE-DS
2.35LE-03 —-8.3TE~05
9.69E-05
-4 .923£-0%
=3.193E~04

%, 229E~04

Satet LE=04  2.45E-07
~2.Z34E~06 -1.02E-C4
~B. B2BE-Q4 ~Ta36E-05
=1.430E-01 T.32E-0F

1.180E-03  1.05E~04

1.847E-03 1. 2%E-0%

2« L4BE-03 -]1.2TE-04

l.26E-D4
-1.490E-04
=3.LQTE-D4

3.57LE=D%

ACM/M =i

—t.6lBf-05 —b.34E-07

—S.Z98E-(% 2.3TE-05
—1.005E-03 4. 48E-0%
=1.353E-C3 2. lBE-0>
S.526C5

“hoA2RE~CH

—1.983E-04

~8.LT3E-LCS
—Z+HIZE-Q4 —4.DAE-C5
«6,306k=04 — 1. 59E-C5
—1.026E-03 1.12€E-CH
~1.383E-03 2. 14E-CS
lelHBE~Ca - L.S1E-C5
3.TeIE=06 L.0LlF-C5
A.482F~€4  3.CIE-CH
1.274E-03 &.3EE-0b
1.197€-C3 -8.206-C8
2.52E~05

~4.142E-C4

—2.198E-C4

~5.543E-05
—G.40TE-05 -2.43E-0%
-3,095€E-C4 ~T.eTE-0%
~b.323E-04 - 3, TRE-05
—1.18FE~G3 1.24E-05
-1.651€-C3 5.66E-05
#alL5E-04 1.29E~-086
1.080E-C3 b.B5%E-CH
6.32E=C5

-3.556E-C4

—2.73dE-04

=lala9E-04
—1.U02k=C4 = 1+ 5TE-DS
—b.H43E=04 - 2. 18E-05
-1.319E=03 - 1.22E-08
-1.900E=03 {.59E-05
4o THYE-Q4 &, 32E-C5H
L.08%E-C3 3. TIE-CE
1.727E-C3 - 1.31E-05
2.H2E-CH

—%,9226-C4

—4 901E~04

~8,546E-C5
-T.741E-05 +4.03&-0%
—TulbeE-04% =3, T5E-C5
—1.480E-03 i.41k-05
-2.117E-03 -1.30E-C5
S.166E-0% -1.2960%
1.285E-C3 . 74E-C5
1.666E-C3 -5.04E-05
E.3TE-CH

=1 .bACE-04

~3.19LE-C4

—Z2.1LTE- 04

ACLV/EV

c}/ua AC./[/fm

5.C36E-01 -1.C5E-08
5.CT9E-03 3.96E-05
5« 166E~U3 - T7.5QE-05
S5.489E-C3  3,05€E-05
Yo 2Z4E—-DS

~3.£03E-04

l.08BE-04

5.133E-C3
3.991E-03 -l 55E-0%
4. CiBE—03 -%5.33E~N5
3.517E-00 -i.l1E=U%
4eIZ0F-G3 I B4E-iM4
3550603 ~Z.4TE-Us
44152E-03 —%.52E-03
« I09E-13 —2.34E-0D5
4. 40E-03 2. 24E-(%
4. 53TE-03 L. 1TE-D4
2.33E-u4

1.1T1E-05

=4, 194E-05

4. 153L-03
6-2BZE-03 —3.B4E-05
€. 122E-03 -2.25E~0%
€. 380E-U 3 —4,15E-05
&, A526-03 —}.20E-05
6. A03E-03  l.4LE-D%
t.449E-03  5.LBE-O5
£.55%9E-03 1. 25E-0%
1.52E-04%

2. 5236 -04

-2+ EISE~-Q%

6. 3C3E-03
8. 894F-03 —1.19E-05
Ea 7TCE-U3 — L. &4E-L4
8.820£-03 —95,.49E-C¢
B.B&4%E-03 1. 10E-0%
8. 548E-03 —6.24E-05
$.178E-03  G.42E~D5
9. 20%£-03  Z.9PME-0Q5
1-G6E«O4

24 206E~Q4

-5.6L9c~0%

8.E5CE-0]
L. 1T4E~02 = 3,83E-0%
L. 170E~02 ~1.40E-0%
Lal#9E~02 ~1.828-0%
Lel8EE-02 1.9%E-04
1.18UE-02 ~1.BIE-O5
1+ LTTE-Q¢ —Ha 26E-05
Ly 20%E~02 l.42E-04
1.58E-04

— L. CoHLE~US

—=1.5TIE-QS

1.119E-02

cq/tm Mgﬁa

3. T9SE—04 - L. S0E-OT7
3.518E-0% 5.58E-06
3.405E-D4 ~1.06E-O%
3.6Z3E-D4 S lHE-D00
L. 30E-05

—8.952E-0%

3.T83E-04

3.961E-O4
3.BAGE-O4% -5,42E-05
3. THIE~04 =4,.04E=05
3. SHTE-Q% —1.4IE-0Q5
3. T55E=0% 1.Q6E-04
e 2ATE=04 =84.86E=05
4. TS9E=D4 —-3.2TE-0%
S+ TRSE~O& ~L.LISE-05
T12TE~Q%  b.26E—05
Te0b4E=0% 3.72E-05
b 48E~D5

G T4SE-D5

=3 J2ZHE-DSE

4. L63E 04
6. TLSE—O4 -3.82E-0%
G.4LLE-G% =4.83E=05
6. 2TAE~-Q% - 1.05E6=05
5.800E-04 -T.L15%E=07
5.60ZE-Q4 5.36E-05
T.8T4E-0% 1.00E=Q5
F.0TFE-04 S.41E=G5
5.15E=05

~%e152E-06

=3.643E-05%

TaC1PE-U4%
1=0860E-03 =2.19E-06
FLATHE=Dh =8, 10€-05
8.980E =04 =4,80E-06
B.%25E-04% 6.58€-05
hal96E-03 -2.80E-0Q5
1+370E-03 S.alE-04
145S1E-01  ».44E-0%
5.,95E-08

2.842E~04

=T.3IE-Q5

9.8TE-O4

La512E-03 ~3.90E-05
1.396E-03 -b.26E~05
La26TE—03 -B.63E-0%
L.1856-03 T.13E-0%
LaTO4E—03 -1.02E-0%
L=HS0E—03 —1l.63E-03

2a0E1E-03 6£.55E-03
4. hBE-05
L-265F-04
—B.T9TE-05
L.%95E~03



T

STANDARD DEwIATICAS

LONGITUDINAL CYCLLEC PTTCH OFRIVATIVES 2.%% 3E-05
LATERAL LYCLIC PITCH DERIVATIVES = 1. tOLE-0%
RESIOUAL 3.8TEE-05
55C. CaC «002373 400 Baid -0.33 [l L.039E-04%
565. 0.0 002373 4.0k L.O& ~U.54 Q.u 2.1T1E-04
55C. Q.C «002373 4.0k 2.07 ~0.T1 0.0 2.665E=04
35C. C.49 « 002373 ‘s 3D 1.97 0. 86 0.0 4. Q00E~ 0%
S5C. 0.0 L902373 . 0L G 89 -0.87 Qay 4.353E-04
552. C.C Q02373 4. 00 ~0.60 =0.20 U.0 L.o0dE~05
552. 4.0 L0Uu2A7s %. 00 ~l.38 =0.1é U -1.2208-05%
$52. £.C -G02373 4. 00 ~3.39 —Ua12 Gald =~Lal53F-(as
552. 0.0 «00237¥3 4. 00 ~53.18 -0.032 0.0 = la%80E- 08

STANCARD DEVIATICAKS

LONGITUDINAL GYCLIC PITCH DERIVATIVES 2.137E~05
LATERAL CYCLIC PITCGH DERIVATIVES =3.601E-0%
RESIDUAL =3.4558=05

TABLE A-I.

—&a.5S8E-0C5
4aLRE-C1
L asE-0E

- 2.13E-C5
2.4BE-L5S
&.86E-C5
2.40E-C%

E.GBE-{%

-3.a26-05
~u228- 08
—4,22E=C5
-2.58E-C&
7.24E-05
- 3. 34E-0%
3.75E-CE
4.3TE-C5
2.80E-C5

4. TLE~CE

= L.4%E-C5
b .SAF-Ce
~&aQLE-0S
~5.CIE~-0%
EoB&E~(S
~E.J6E~CH
2.ELE-LE
5.29E-0F%
=1.24E-CS

RPM @ p [ 8 o c ne AC J/m [+
o B M3 M.
58C. 0.0 .002373 a9 a0l -0.32 G
555. 0.C .002373 .09 baOY -0ab4 a.0
555+ CeC  .CO2373 a.14 2,10  -U.TZ 6.0 8.894E-08
553. 0.0 .0Q21373 .10 4210 =0.6% 0.0 1a7926-0%
5%2. C.CL  +C02373 0a L1 5.T9  -1.02 0.0 1, 329E-Dé
554, C.C  .LQ2373 dull  -0.6%  -D.23 0.0 2.249E-0%
%5t 0.0 .002373 011  -Lletd  -0a12 Ua 4al2LE~05
557, Gt .002373 0a10 =3.4%  ~-0.12 0.0 1.0T0E-05
553, C.0  .C02373 0.11  -5.24 -0.01 D.U  —5.D35F-05
STANCARD CEVIATIONE
LONGLTUDINAL CYCLIC PITCH DERLVATIVES 2.295E-0%
LATERAL CYCLIC PLTCH DERIVATINES -5.687E-05
HESTDUAL 4.4 4E-05
552. C.C 002373 1.03 0.20 ~D.27 0.0 440 30E-0%
§52. 0.0 .002373 1.03 1. 04 “Dabh [ 4,91 4E=05
554, 0.C 002373 LeO4 2.09 ~0.+18 0.0 &.,0R5E- 05
553, 0. .002373 le04 1.9 -0.Te 9.0 1.579E-04
552. 0.0 .002373 1.0% 5.82  ~0.9% 0.0 2.763E-0%
S$54. 0. 002373 1.05  ~D.60  ~0.1T [} 2. 506E-05
553. 0eC 002373 1-05  ~la%7 -0.17 9.0 a4 uE-05
553. C.0 « 002373 1406 ~3.48 -0.08 G.0 2. 459E-05
5%2. C.C 002373 1+G& ~5.18 0.03 Va0 —3.5T4E-0S
- STANDARD DEVIATICNS
LDNGITUOINAL CYCLAC PITCH DER]VATIVES 2.%026-05
LATERAL CYCLIC PITCH DERIVATLVES 5.275E~0>
RES1OUAL 8.5056~05
5§54, Oaf .C02373 Z.02 Jd.08 .32 0.0 fal29E-05
S556. 0u.C 002373 2.02 1.03 ~p.56 0.0 1.2996-06
S552. Ju0  .002373 2.0 2.03 -0.70 0.0 L+ 2606~ 0%
552. C.C «002373 2.01 3.99 ~0.73 0.0 Lab&TE=-Q4
552s 0a( 2002373 2.401 S.82 D95 ] 3.543E- 04
563. 0.0 .002373 2.01  -Gab4 “0alb 0.0 3.253€6-05
554. 0.C 002373 2.02 rl.52 -Del2 0.0 1. T12E-05
555. 0.0 002373 2.01 w348 -0.16 0.0 24 449E-0%
S46. Caf  .0022T73 2,20 =5425  -0.30C U.0 ~6.828E-05

4 4RE~-CE

Lo%4E=T5
2.31E~05
- 1. ibE=CS
1.L9E~05
—1.C9E=C5
~6.22E-04
S.T4E-CE
- 1.65E~CE
1.70E~C%

Z-23E~C5

alm/ka
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B.322E-01 -6.3TE-05

Bu 1SHE~03 =2, L5E~08
s 2TQE-03  $. TPE-CO&
8, &T3E-043 3.38E~04

8.28BE-03 -S.656-05
He 4THE~D3 =S, 57608

B.EATE-OD  3.22E-0%
2a8YE-D%
=1at79E-05
2a373E-04
8.536E-02

ke L4OE-02 - Lla20E—0O%
1.15Q0E-02 —4.89E-05
l.143E-02 -9.21E-05

leLO3E=02 1.49E-D4
ie l4GE—02 =5 . 64E-05
1e155E-02 -2.E2E-C5
LalT7E-02 L. TSE-O4
1. 49E-04%

=1.CHIE-0Y

—2-EBTE-D4

L. 140E-0Q2
1.457E-02 1.58E-04
1.4&E-02 =7, l6E-035
La4B49E-0Z L. 12ZE-0%
la%58E-02 -1.22E-04
1.478E-07 -7, 736-0%
1.498E-07 1.45E-04
1.475%E-02 - L. 4%GE-D4
L. &63E-04

-LeE56E-05

2+ L55E-04

L+ 45LE-02
2. L3I0E-Q4 1. BOE-0&
DaTh4E-Uy — 2. Z5E-0%
1.111E-03% 5. TEE-C5

1.%5%E-03% —}.53E-05

4«COGE~O3 SPE-05
2. SYE-Ch
Y.3C8E-04
—5+378E-03
-2+151E-03
. 50%E-03

Cq/ur
L5 09E—0%
Lab43E-04
1.906E-D%
2.32TE-04
A.258L-04
Lot E~D4
2¢589E-0%
3.55EE-04

=1+582E-0G5
=Lat55E-0%
1.71LE-O%

4. 1C4E-D4%
*a 21 BE-Dh
4.1936-06
%o TIGE—D4
SabbZE-04
4. B4 E~O%
Sab24E-06
6.B83E-04

=1.130E-05
T.622E-Q5
5.%423E-04%

8.14HE-0%
B S04 E-O4
B 3N2E-0%
FL15LE-O4
4.609E~+0%
9.413E-04
L.0D89E-QF

«l-%TTE-OS
L. L4%E~D4
B4436E-04

1.336E-03
l.28zE-03
1e302E~03
1.400E-03
L-382E-03
LeSekf-03
1-389€-03

=1 152E-0%
—1.815€~0%
1.31af-uU3

L.2TZE-O%
LeklSE-04
l.491E~06
2.219E~04
3.950E~04%

8.976E-05
=1.008E -G}
3.HL4E-0%
BeBLOE-D%

&Ccyhv
—be%Z2E-D5
-T.62E-05%
-5.42E-0%

L.Q9E-0%
1.11E-0%
~2.81E-05
Ge JAE-CD
9=IIE-OS

B.39E-05

—1.D3E-0%
—&<533E-05
—5.41E-D5
1.28E—0Q5
L= 25E—O4
~5.1LE—05
L.65E—05
1. 19E-04

1.01E-04

-1.29E=05
=5+ ILE=05
“&s TLE=0S

1+ LOE=04
~&+29E=05
~T.48E~08

e L1E=Q%

.57E=05

~5.2B8E-05
=l 03E=0%
~1.9TE-0%
L. 17E-Q4
~3.4LE~05
2242E-05
G BHE-QS

9.23E-05

1.592E-QS
—2.09E-05
4. 20E-Q&
~2a25€E-08
4. LLE—O&

Z.88E—05



e

RPM

4s5i.
850.
Basa
851.
851,
8s5¢.
849.-
B4Y.
LL14%
Bab.

C.C6
Q.00
g.ce
GaléE
CaCt
CaCE
Qule
Qe
Calt
[Py 4

-002334
=00233¢
«C023134
-002338
-C02337
-002335
.0D233%
«002339
002338
+002331

STARDARD CEVIATICAS

LONGITUDINAL CTYCLIC PITCH DERI

C. 9%
C. 9%
.9
C. %0
Oa
0.%
0. 9%
Q.95
0. 9%
0496

L b
0.07 0.34
1.00 0.30
1.85 0.33

2.71 D.23
0.12 uv.3l

-0.26 045
k.07 u.83
~1l+84 Le05
-2.69 120
—h.H8 Lai?
VATIVES

LATERAL CwCLIC PETOH DERIVATIVES

RESICUAL

85¢. 0.0E
85L. C.CS
B5L. QuC%
Bs%. QuC$
848, Q.0
B47. C.05
84%5.  C.L%
85¢. Q.C=
B51. O0.C5-
Bat. G.CZ

-C0235C
«0C23sC
«CR2ISC
-CD235C
«CL23NC
~CC235C
- CC236C
~0023%5C
-CC235C
«C0Z350

STANDARD OEVEATICAS

3.89
3,89
.89
3.89
3.89
.89
3. 87
3.87
1.89
J.88

Va2t l.22
Qb2 1.17
1.28 la21
.97 1.20
Z.Th La25
353 1.21
—0. 54 1.28
=92 1.55
=1 0% 1.79

=520 1.5

LDNG‘TUEINAL CYCLIC PITCH DERIVATIVES

LATERAL CYCLIC ¢

RESIDUAL

B4S. C.CE
B50. C.LE
845, D.CE
848. CaCE
B5C. O.C#
B%1. U.C#
85C. O.L¢
B52. D0.CE
A5C. O.CE

002339
002339
«00223%
2002339
0022340
«0Q2233¢
002335
Q0231156
«002340

STANDARD CEVIATICAS

[TCH DERIVATIVES

0.08 0,32

DaZte 0.82
0.35 lobd
0.5%1 2451
Q.59 EN T
-0.02 0.02
=0ul4 —0.2%
—Uud% ~0.81
=04 5% —2.65

LOMGITUDINAL CYCLIC PITCh OERIVATIVES
LATERAL CYCLIC PITCH DERIWATIVES

RESIDUAL

B5C. O.C3
B5(. {.C3
833, GC.L5
848, 0.03
85C, C€.05
83C. 0.L3
B5l. U0.0%
B5C. C.C=

-CC2350
=C0235C
=« CO235C
QL2350
=CC235C
«GL235C
=£02350
2002350

STAKCARD CEVIATICAE

3.89
3.89
3.9
3.B6
3.88
.88
3.8%
3.39

o.22 1.20
0.3l 2.59
C.55 459
0.23 2.21
-0.00 0,30
~G.0u 0.04
-0.43  -L.00
0.27 1.19

LUNE[TUDINAL CYCLIC PITCH-DERIVATIVES
LATERAL CYCLIC PLTCM DERIVATIVES
HESIOUAL

TABLE A-IL.

CONTINUED.

C A ’ 3
@ "‘3.3 oo CM3.1/uq CL:i. oo ACLa-a/gq CM ao ACM (1-3 CL oo I.\CL/M

COOQOO0C

J
0
Q
T3]
Q
a
Q

Q.0
0.0
(o)

0.0
C.0
.0

G.0
C.0
u.Q
0.0
c.0
.0

U.0
L.
Ca0
Qa0
Q.0
Cal
0.0
[ty

OCooCcooDo
R
cooocoooo

-2.255E-04 2,39E=-Q%
8.23GE-05 2.74E-(5
1.5526-04 1. 7VE-C5
2.056E-0% -2.H2E-LE

—1.449E-06 1.3ISE~GE

=1.LB4E-04 -4.40E-05

—2.472606 —3.39E-(5

=3.106E-04 S1l4E-C¢

—.966E-04% 2.72E-CE

~£.122E-0% ~L1«Z0E~CS

3.00E-C5

92 08%5E-05
=1+ TLOE- Q4
2.670E- 0%

Tal44E-0& < 1u.CHE-CE
5.099E-D5 - B.BTE-0&
l.683E-04 2.%8E-C5
2ath4lE-C4  L.BAE-D%
2.995E~04 ~1.33E-L5
3.840E-0% —2.66E-C5
~6.309E-0% 5.24E-CE
=2.h%4E-04 2.99E-C5
— 4. B44E-04 L1.EGE-CE
—P.l74E-04 - 2.¢5E-CF

Z.596E-C5

L. 191E-04
—9.518F-05
1.0&5E~ D4

=1.229F0% ~&,CBE~CE
=1.985€-04 —1,39E-C5
~3.922E-0% -1.42E~C%
~6.0326-04 G.52E-C¢
-B4DZZE~04 -S.1BE-C¢
1-3106-04 3.L0E-L5
2.4336-04  Z.36E-05
42131E-04 -1.52E-0%
H,3CHE-04 -S.CBE-CE

2e14E-CE

—b.T4DE-D4
=1.41BE-04
9.132ZE-0%5

Lol 23E~05 ~1.B3E-C¢
-4,052E«04 -4,TOE-CE
~T.TT0E-04 1.%3E-C5
-2.360F=04 ~2.10E={5

2.317UE~04 -5.CRE-CE

3.453E- 04 3. L5E-CS

S5.93ILE~04 ~5,F2E~C'¢
—1.B45E-06 =5.4$2E-C¢

Z2-12E-C%
—la4l2E-04

=2.2398- D4
3. l3VE-Qn

= la#l4t-C% 3.75E-06
=1.650£-C4% ~5.59E-0b
=2.9L1F~CH& 4, 03E-00
A, Z5TE-Q% =4, 1 TE-0b
—La733E-¢5  S.19E-06
22THE=D5 2.85E-04
1.151E-0% -6.82E-07
falBBE-Q% S.29F=07
J.411E-C4 6. 1TE-006

6.492BE-D% -T7.88E-0&
6.L3E-08
- L»310E~C4
~Sw3L4E-CH

2+ 523E-05

=1l.%£2E-C5 l.13E-0Q5%
—S.b41E-05 —1l.60E-05
= L.980E-04% 2.2&E-0%
=3.5086-0% |.58E-0e
=5%.1&5€-04 -5.54F~(0&
~tatrt2E=C4 ~l.b4E-0Q5
8.4CAE-05 4,45E=06
2abSlE-Ce 2. 9LE-Q8
5.23¥~Ca 2.0lE~05
T.BEIE~D4 ~2.49E-0%

1. T9E-0%

~be{2E-C4
=3.TClE-O%
4abSlE-Q%

—2.374F-C& —).62E~0s
=%5.J%0E-0% —1a.53E-05
=1.5T1E-04 -1.59F-04
—2.438E-C& 1. T9E-0%
=2.2706-C4 T.73E~-08
4. BSE-0G ~T.84E-07
Ea9Z1E-C5 -7.0BE-Go
1. 834E-04 -3.83F-0b
A.oTCE~CA L. XTE-CS

l.14E-0%

=3.033E-04
~&.4L9E-05
4.115E-C5

=3.13HE-Cé ha4bE-O8
—1l.9EEE-C4 1.97F-0%
=4.4CTE-Q4 -1a&QE=05
—1l.l24E-04 ia0BE-QS
laCl4E-C% -1.37E~05
la4C2E-06& —T222E-Qb
3.03PE-C% 1.15E-Q8
=5 119E-Dé6 2.8TE-Q&

‘b SLE~CS
~1-017E-C4

~1.120E-Q%
L+ 4EBE-D4

=1.338E-Q%
—6.%01E-05

T4T9E-05
2+ 340E-04
=1+ l11E-C%
=3+ 28%E~-4
~4.5TSE-04
=%.25TE-0%
b bk 1 E-0%
~3.925E-04%

LoaT2E-(%
=1l 225E-04
=1l.507E-0%

=1.524E~0%
=1.025F—904
1.395E-0D4
2+ H9AE~(4
3.755E=04
5.T62E0%
=3.58TE~D4
~b.4d5E-D%
=1.06SE-03
~1.322E=03

2.221E-D4&
—2eJebE-05
-1.T5LE-D%

~1. |\ T4E-04
=5.0T9E—)4
~B.TISE=04
—i+262E=03
~1.620€~03
241 2E~04
S.2TUE-04
9. 1T2E-04
L.713£=03

~2-086E-03
~1.5Z9E-0%
Lo &4 B8E-0%

—LlatT3IE-Q4
~L.UD%E~-Q3
~1.T120E-03
—6a&0VED&
. 277E-0%
S.653E-Q4
1.173&-Q3
=2, 059 -0k

—6.583E-0%
—hakILE-D4&
b TOFE-D4

4. 8SE=05
—2.B3E-05
—6.05E-0b

L. 36E-05

5+92E-0%
~8.40E~0%
—4. T4E-05

2+ 32E~0%

L.YIAE-Q5
~ R, TIE-06&

5.03E%05

=L.51E-08
-3.T2E-0%
S.8%E-0%
Sk ak-0%
—2+.22E-0%
“3.H0E-0u
—b.6EE-03
—4.02E-D6
~3.59E-0%

%.B2E-DS

4,65E-0%

—%.4HE~QS
~3-30E=-0%
=3.52£~05
%.6HE-D5
-B.0TE-0&
e l3E-0%
5.16E-0%
=5.20E-03
T-LlE-06

5.23E-05

=l.Lt3E-C&
~3.91E-05
b.32E-05
-6, 91E-05
-Z2-55E-05
H432E-GD
He % &E-QT
~1l.14E-0%

6.01L-05

2.897E-05
=3.986E-Ch
—ba24EE-C4&
—8.806E-04
£.%33E-C5
2.38LE-C4
4.00%E-C%
5. T3ISE~-0%
T.96FE~D%
1e354%E-C3

~3.282E=Cq
=1.329E-G4
T-68bLE~CS

=5.065E~05
—2.251E-04
~5.199E-C4
~HebO3IE-04
-keZ1LE-C3
~1.520E-03
2el42E-04
TalHDE-TC4
1-23bE-0D3
1.B42E-(2

=4a3GRE-C4
=~ T.435E-0%
9.36DE-0%

4. TL1E-0%
=3.461E6-05
=1.3T1E~D4
=3.068E-Cu
~%.3%1E-04

Q43IIE-C5

1.815E-C4

2.643E-04

&£.0CTE-C4

=l.2|15E-C4
=l.ddBE-Qa
l.212€E-Ca

-2.49£E-05
—4.145E-04
-B.T30E-C4
-2.553E-C4
l.684E-04
2.4356-C4
6.045E-04
-5.699E-C5

~2.4925E-C4
~2.061E-0%
2.b2KE-ChH

2+ H9E=05
=~ 1+CBE~Ch
—-5.23F=C5
— 3. T4k~ 05
2.58E-C5
1. 356 04
8.34E-C5
3.3%6-C5
~1.LLE-06
~1.C3E=Ch

Be 15E-C5

2+-37E-C5
— 2« 1EE-05
Ted5E-Co
~3.81E-ChH
~ZaZlE-CH
=T« 00E~-Q&
3, 5%E-{5
T»T4E-CH
2« 3LE-C5
= T.B5E-T5

Ae SaE-D5

—1l.84E05
-8.33E08&
2.21E-05
~2.%3E-04
laALE-Q5
—2.64E-C5
baBlE-Q8
—l.4EE-0%
ZaBLE-CS

24 lBE-C5

“aCEE-0%
3. 13E-0%
= ZuTHE~CS
T«12E-Q&
— 3. 26EC5
—2.01£0%
L. D4E-D%
S.51E-06

Zu BHE-GS

Cj/hv 4C. foc

1.0026-02 -3,83E-05
L. COBE~0Q3 —B. ITE-D4
S+ 50BE-04 =1, 49E~05
G.863E-04  L.43E-Q%
1.C52E-03 1.%56E-05
12 102E-03 3.B3E=0%
Lo R4atE—03 =5.61E=08
1. 181E-02 —2.11E-05
1.265€-03 2. 3LE-05
1l.27LE~01 -5.0%E-08
2.59€E-05

=1« TI4E-0

1.E31E-04

SeTHIE-U4
3.569E-07 ~2.H3E-D%
4o (HAE~]I ~1.48E-04
heELEE-03 4. CHE-O%
4. 505E-03 3.17E-0%
4. CTS5E-03 ~1.23E-04
4.C5JE—D] —9.27E-05
4, 220E—03 -B.6TE-05
ho 4 T0E-03 —3.1BE-05
4. EBGE-03 —1.12E-0%
4.EBIE-C3 L.tOE-Q&
2. S0E=G4

~3.C5LE-Ch

S.E9TE-D4

3. %eeE-02
L.CS0E-03 3.79E-05
L. Zl4E-D3 -5.2D0E~05
La530E-03 -2.23E-06
L.B883E-02 2.80E-0S
2a106E-D03 2.32E-05
8. 364E-D4 —~9.0B5E-0Q8&
ba 169E-04 —4.68E-05
3. 7I4E-04 - L. T2E-05
=~ la4CSE-D% 4.99E-05
haklE-0S

1.225E-03

lo%31E-Q4

Bt T9E—04
%o BSSE~D3 1. LAE-Q4
4abbbE-03 §.866E-04
5. 273E-0F L. B9E-0%
3. THEE-DA ~%.63E-0%
3.T8L1E-03  L.TEE-O5
AL THE-C3 -S.23E-0&
3. 364E-03 L. QDE~-O%
4. l63E-03  &H.3TE-0N
2. TBE-Q&

A ELRE-04

2.5 TEE-0%&

3.£87E-02

Cﬁyﬁkr
1. T06E-0%
Yol hE -0
34I42E-O%
3. 22IE-0%
3058604
14 BOSE~U4
4.DZTE-0%
4. 2BSE=0%
Sab2HE-DE
3.62TE-Dé

=3.1T6E-05
L. 874E-08
3.BLTE-O4

4.2TBE-D4
4. 092E—D4%
3. TOLE~DH
3.7C2E-04
4o D43E-0%
%o 207E—O4%
%ah3TL -D4
4a F14E -04%
5. 991E-D4
B LGHE~O4

~1=173C~03
2+654F Q4
9.871E-Q5

3.490E-04
3. 649E-04
F.H44E -0
Je614E -0k
2, 530E-0%
3. 660E~04
JabElE-TH
3.731E-0%
*.052E=04

2.487E-05
-1.1560-05
3. T4ZE =04

ho210E -04%
e 293E-04
%4043 ~04
4.1 T6E -8
4. 205E-D4
“al12E~O4
4. DITE-D%
4. 205E-04

A.988E -0
—E.4llE-Qo
4.183E-04

Acgykv
~9.52E=-08
—6.1TE-06

1. D4E-05
Zob4E-DS
~1.25E-05
~44BE~DB
~1.45E-05
=l 3%E=D5
b deE=06
3.026=05

1-8TE-05

Ba&S5E-DéE
B.CTE-O4&
-2+ 56E-05
—2.S50E-05
%.6TE-06
%.32E-0%
1.02E-08
—&. 12E—05
—1.TBE-0%
4.326-05

3. 2%€E~05

~3.38E-08
~5.40E-0&
A Q4E-06
4. hBE-D&
S« TSE~Qb
—T.51E~-0&
=T T4E-D&
—2a 41 E-08
L.3LE-D5

8. 3E~-08

TATE-QT
L+ #8E~Q5
~1.12€=05
2.00E-06
4. 0TE-DO
Se35E-06
- GHE-DS
~ChE-D6

9.03E-06



KL

L » [ & b

85l. CalC .G024C% 0.88  -0.25 O.tk
452, 0.1¢ -0024C5 0.688 0.22 0.20

A54. 0.1C .QQ2alS 0.88 0.80 Q.06
857, 0.1¢ .002404& 0. 88 0.79 Q.06
862, C.1C 002405 0.88 L. 70 =004
852, CalC 002405 0.a7 2,63 =0.17
45C. 0.1C .0024C4% 0BT 350 .22
35C. 0.1£ .0024C2 a.87 L% 1 -0.39
§a%. d.1¢ .L£0240L d.87 -0.91 Q.96
8§l. C.1C .0024CC 0.87 =2.01 1-3%
#4%5. O0a.1C .00235% 0.8T ~3.9l §.59
85C. Qai€ 002401 0.87 ~%a 77 i.T1

STAADARD DEVIATICAE

LONGETUDINAL CYCLIC PITCH DERIVATEVES
LATFRAL CYCLIC PITCH DERIVATIVES

RESIDUAL

85l. O.1C .O023%E 3. 84 =0.38 l.62
851. U0.1C .Q023%E 3.88 Qusd l.4l
854, DO0.{% .QC2350 l.86 L.bo .21
B4S. C.lC .Q4235¢ 3.80 3.30 L.ut?
B4l. Cal8 002354 3.86 S.32 .65
B4S.  C.lL 00234956 3.86 -1.03 .78
848. D.1C 4Q023%¢ 3.86 -2.20 2.03
B27. C.LC 002395 3. 80 -%.09 2.6%

Y41, C.lC 002364 3.88 —4.82 o]
STANCARD QEVIATICNS
LONGITLDINAL CYCLIC PITCH DERLVATIVES

LATERAL CYCLIL PITCH DERIVATIVES
RESiQuUaL

85L. 0.10 .002356 .82 -0.5%9 Z.87¢

852. 0.9 .002393 Ta82 Gan2 2.66
85%. Cell 002394 7.82 Cat? 2+%8
855. L.1C -Q02391 7.81 4.28 2-06
845. 0.1C .C0236L T.81 ~1.51 2.98
847. Cu{9% 002391 T.80 ~dabl 311
848. C.10 .0Q023%5L T.81 —%.54 3.6
854. La.lf .0023492 7.80 —ba31 4.31

$TANCARD DEYIATICANS
CONGITUDINAL CYCLIC PITCH OERIVATIVES

LATERAL CYCLIC PITLH DERIVATIVES
RESIDUAL

B84%. Q1L 002308 0. 87 Q.05 e38

B4S. CalC .CO23465 . 87 0.15 1.30
848, C.lC .CO2368& 0. 86 s lb 2.2%
84%. D0.1C 002347 0. 88 Q.11 .23

B4B. CalC 40023565 0.87 0=02 212
852, C.lf  .C02360 Qe B =G.02 0.02
§49. CalC .002303 0. 886 -0a.l3 -0.09
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2. LS0E-Ca

3.845L-D4
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2. LESE~CH
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AC ar
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L« OTE-05
-3.92E-06
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-1.T2E-CH
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1.92BE=D3  T.35E-05
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-9, 123E-04 —2,20E-05
-1.326E-03 B.30E-05
-1.562E-03 &.Z2BE-0%
Ba 1 3E-05

Le290E-0%

~Hubb4E-Q%

4a7Z21E-04
=2,324E-04 Y.13IE-0%
3.160E-05 T.5%E-0%
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RES1DUAL " ~hol53IE-04 = L. 5C1E-C4 ~F.553E-0% —2.014f-04 =3, 12%E-03 2.1 0HE-Da
84%. C.lC .C0235% 3.93 =0.16 1.5& L0 —2.603E-0b 2.10E~CE -7.238E=Ct  1.&TE-05 —2.549E-0& 4.50E-05 ~2.0028~05 1.72E-C5 5.574E-03 —1.CHE-O% 4n34BE-0% —-8.19E-05
B4%. 0.1C .002Z359 4.92 -0.1% 1.49 C.Q 1.059E-04 3.236~C5  2.9]5€6~C9 E.THE-08 —l.126E—04& &.02E-D5 4.B688-05 2.02(-0% 7.375E-03 1.87E-04 4. .8TLE~Dé ~1.99E-05
845, C.1C .Q0235C 5.982 -0.08 1a&T C.0 ZaDIIE-04  EL54E-Ct €. SITE~CS 34L9E-07 5.093E-06 -2.84E-00 9.774E-C5 4.58E-C6 B.T526-03 L.C4E-0% S.39BE-04 #.12E-06
85C, C.{5 002345 Te % —0.12 1.51 4.0 3 6BTE-04 —2.78E-05 1.021E-0% =0.BIE-U6 2u984E—D4 —3.15E-04 Lo264E~04 —3.)1E~05 1.C90E-U2 —2.556-04 6.9L06-04% 1.79E-05
B4%. C.1C 002345 GaGb —D.12 1.71 1.0 5a033F-04 ~L.4RE-CS  L.L2%E~04 -1.L4€E-05 7.0L1E~0k —3.15E~D5 L.943E-C4 =L, 42t-05% 1-420E-02 4 &iE-0b 9.1426-04 5.20E-05
84. C.1C .00224% 2.93 -0.20 l.aT 0.0 ~1.282E-04% L1.52E-0f ~2.537E-U5 1.82E«CH —%4082TE-04 3 01E-05 —1a905F-C5 3.SZE-C5 #.55BE=U3  B.46E-05 £.000E~D% —%.&6Q0E=0%
845, CalC 4002347 L+ Q424 1.4% 0.0 —2a4BTE-04 L.24E-CE —T7.315E-05 5.00€-07 -64862E-04& B.26E—0b —5.H29:—05 — k. I4E-L6 3.140E~03 B.C2ZE-05 3J.883E-04& ~1,30E~05
Y4T. C.lf .0C2347T -0.06 =022 l.42 0.0 ~5.123E~0& -5.04E=C5 ~).u6lF-04 -2,64E-05 —Ll.091E—03 —T.77E-05 -2.05LE=C& ~4.4BE-05% 3,.960E-0% —1.4BE-04 3.8726-04 \_QTE-O%
STANDARD CEVIATICAS ’ 3.5E=¢2 1.9TE-U5 SaREE-GY 3.50E-C% 2. COE~O4 T-9DE-05
COLLECTIVE PITCH DERIVATIVES . L.OLBE-08 ¢-HLIE=LS LaST4E-O4 1.89LE-C5 i= 2 TGE-C3 %« BY9E-D5
LONGITUDINAL CYCLIC. PITLH DERIVATIVES Ja% 34E~04% 2L ACEE~QO% 4«21 LE-0% 2. T44E-Q% C 2+587E-01 —%« 40SE Q&
1ATERAL CYLLIC PITCH DEREVATIVES G+ TIGE-D5 ~Z.Q8TE-CH 4. 3T9E-D4 =34 1TE~N4 2.C58E-C13 4« B9LE~04
RES[DUAL ~5.2C2F-04 Z+2BTE~GH -1.565E—03 3.H72E-CH . ~faYQlE~03 —4.TILE-O&%



O

L

348,
85C.
35¢.
A5k
852.
B5L.
453.
B&RE,

N

G.ll
0. 140
€.1lC
C.CH
0. 1C
[ T4
€a1C
CakC

«002346
«002348
~CO2247
+C02344
« 002347
=0023%¢
2002348
«C02341

STANUARD DEVIATIOMS

COLLECTIVE PITCH DERIVATIVES
LONGITURINAL CYCLIC PLY(H DERIVATIVES

I.9%
B.9T
9.%5
12. 04
ba9s
5. 9%
3.9
1.%9%

L

-0.73
~0.72
-0a88
—0.49
=0.61
-0.52
—Cabl
—0.869

LATERAL CYCLIC PITCH DER[VATIVES

RESIDUAL

B5C. 0.C%
850, J.CE
650. 0O.C8
B5L. 0.C%
Bhd. 0.L(9
849. 0.(9
845, 0.(%

Q02321
+002327T
-02327
«C02328
002328
2002328
LOR232T

STARDARD DEVIATIDNE

LONGETUDINAL LVCLIC PITCH DERTVATIVES

1.00¢
1.00
1.40
1.Q0
1.00
1.00
l.00

Cell
Celd
C.13
0.07
Cale
Oel3
Q.17

LATERAL CYCLIC PITCH DERTVAYINES
ROTOR PETCH DERIVAFLVES

RES [OuAL

85C. 0a.1€
a5€. 0.10
asc. L.(S
84B8. C.iC
g4S5. 0.1%
8%C. L.17
[- LT - U
B4S. 0.1C
B4e. C.lf

002343
£0R2342
~002344
.002344
00234 ]
-Co2342
002342
-002342
- 002344

STANCARD CEVIATICAS

LONGITUDINAL CYCLEIC PITCH DERIWATIVES

.00
4200
400
4.00
4.00
.00
4.00
L]
&, Q0

~0.15
=0.21
—0.22
-0.22
—Ga2%
=0.23
=0e12
-0.19
~0.18

LAYERAL CYCLIC FITCH DERAIVATINES
RCTQR PITCH DERIVATIVES

RE§10UAL

85L. C.1C
B48. C.iC
asg. 0.lcC
848, 0«iC
8%L. C.1C
850. €.l1
BSC. Call

-C023C7
-C0Z3C6
-00zacy
-002Z3C6
002106
-DG2AC8
- C0Z23C4

STAMDAAD CEVIATICAS

LONGITUDINAL CYCLIC PITCH DER[VATIVES

B.gQ
.00
4,00
8.00
8,00
B.00
4,00

~0.79
=1.01
0493
~0.90
-0.79
~l.03
—0.90

LATERAL CYCLIC PITCH DERIVATIVES
ROTCR PLTCH DERINATIVES
RESIDUAL

Q.54
[TP-1 )
Cu bl
.54
069
.12
0.72

ta40
1.3%
1.36
i.37
1.46
1.35
1434
1.31
1.3%

3.54
3.73
3.72
3.83
1.6l
3. 47
1. 4B

0.9
9.0
c.Q
C.0
0.0
V.
0.0
0.0

0.07
R TRL]
-3.04
-5.27

Lelt

ETRY)

Sed3

0.10
1.26
3.17
5.29
-C.h8
-2.82
—4.98

2.133E-05
8.731£-05
1. T28E-04
3.5%3E-04
—1.347E-0%
—2.173E-04
—h.543E-04
=T.158E04

1. LB4E-Oh
—6.995E-05
= L.B1l4E-04
—5.200F-0%

1.2956-05
~3.3L3E-00
—6.4T6E-05
—3.297E-05

L.%07E-05

1.23¢E-0%

2. 552E~405

—8.7T8E-05
=3, L T4E-04
le3L&E-05
2. 103E-04

~3.27T9E-06
1.26BE-05
2.369E~05
5. %39E~ 05
3.8 T6E-05
~2.501E-Q6
=5.267E-05
—4aT&SE-05
—8.787E-05

= 1l.%32E-04
~2.454E- 04
1.532£-05
2. 959E- 04

2.22TE~05
.96 3E-05
6.260E-05
1.0Z21E-04
1.346E-05
—8.93TE~D6
—5.T45E-0%

-3.14€E-0%
=1a232E-D5
1.51TE-05
3.98EE-C5

TABLE A-I.

CN%.%/$0 nckg.yjka

3.L2E-CS
-71.80E~-CE
- T.30E-C€
=4 SLE-LT
—-2.8TE-C5

2.09€E-C5
=1.836C¢
=5.106-Cé

2.41E-CS

-5.59€-q8
L1eSBE~-CE
—L.34E~C5
3. TBE-0E
2.10E-CS
e IHE-DG
=S 65E-0¢

1.6CE-C5

i-BBE-C5
6.58E-Co
~3.69€E-Ce
1-106-Ct
—L1.B4E-C5
1.ClE-Q%
“~1.126~02
—G.44k=1¢
—4.33E=C¢

Lo SE€E-C(E

&.1FE-CT
4.72E-CB
- E.B0E-C&
6.I9E-CT
&.TIE-C¢E
4+L5E-Ca
=7.23E-C¢

E.45E-C(&

CLS. (T4

-1.50)}-05
4.5310E-CO
1. J24E-CH

—3.614E-05
2.1CLlE-05

~1.LLBE-03

-E.T4DE-CS

—1.350E-C4

2.55%9L-CY
B.3Z4E~-CT
—2.2L1TE-04%
4. JIZE-CH

«Y.683C-08
~h.069E-05
-2.,129€-0G5
~2e124E-05
—L.541E-0%
= 9. TADE-D&
-5.715€E-C7

il 7LOE-03
= 1l.012E~-0%
3.ISTE=Ch
Sel1DE~QS

3.655E-08
1.082E-05
Z.436E-05
=2.34TE- 06
E.&8TE-Ch
~G.244E-08
~1.9SBE-0S
« 3. 828E-05
~T.138E-05

1.98lE-04
-2.058E~04%
1-141E~CS
3.Q64FE-04

-B.B17E-07
- L.017F-05

3.7 30E-05

4. H51E~L5
-9 374E-05
~7.246E-05
—1.4 35604

3.2G4E=0%
—E.303E-04%
2.682E~05
EL424E-04

ACL‘_D,J ar CM/OV ac,, faor

—d. 39¢-0b
2. TQE~-0b
1.58E-05

—9.82E-D&
b ILE-D6

-4« HQE-DT

=l 44E~CS5
T.SBE-Cd

1.35E-05

1. 36E-06
2+ 25608
2.5TE=Db
=l.2lE=0¢
-3.64E-Dh
-1+26E=08
1. 02€-06

2. BLE-DG

laa5E-05
1.60E-0%
l.71E-05
~2.1BE-0%
—1.4TE-O5%
1a SHE-CS
~4aSGE-CE
~T.03E-08&
—1+50E-C5

1. S9E-C5

L. 12E-Ct
la25E-05
4e4IE-08
~l-&TE-Q%
1. 18E~05
-2.42E-G8
~1la 3IBE=05

L.&2E-C5

=3.831E-04
-2+ 55 BE~Q4
~b.513E-05

3.Q71E-O4
—b.963E-0%
~8. VL2E~D4%
~la 149E=03
~1.523£-03

LaTTaE~0%
-2.21TE-D4
%.9C0E~05
=2.133E-03

=1 «%6bE-C5
—3.856E-05
=1.525E-0%
~1.1BIE-O4
~h .64 8E—06
=L.k56E-D5

1 .490E-05

1.9%8E-0%
~5.Bl6E-O4
Za42HE-DD
.26 LE-D4

~2.35T7E-D%
—2.16%E-04%
=1.93%E-D%
~l.4LSE-D%
=leB42E=0%
-2 66FE~T4
=3.555E-0%
=3.599E-0%
—%.254%E-0%

=1 l2LE-O%
~1.963€-04
3.114E-0%
2.536E-04%

=l 0l TE-O#
=L.131E-04
—B.840E-05
=3.509E-05
=l.406E-04%
=1l.999E-04
—2+660E-04

F.443E-05
~L+503E-0%
Z.668E-05
4. Q25E-04

CONTINUED.

3.96E~D5
~ la%&E~DS
4. BOE-DG
=3.845E-04
=5.93E-05
ZaB4E-D5
2. 36E-0%
—1.85E-0%

4. LGE-D3

~9.T2E-04
bk 2ZE-D6
—2.30E-D5
4alBE-Db
3.50E-05
6. IRE-06
-1.9ZE-D%

2. TB8E-05

4=BRE-05
2.-22E=05
2.67E=00
2.32E-05
=5.12E-D5
1+ ¥6E-0D%
-3.11E~D5
-2.68E-05
—b. %2606

4.05E-05

T-39€-06
1.85E-05
~1l.6%E-0%
—b.06E-00
B.65E-00
1.43E-06
~1l.5BE-05

1.8BE-05%

CLVXGU
~9.60E-05
=T FL1E~LS
~%.L68E-D5
-9.808E~CY

S.445E-C3
24+284E=0Q5
S.&43E-05
~Le3%7E-04%

Le621E-C5
&, 196E-C4
—2.4038-C4
9. LT4E~Q4

~T+340E-0Q5
~8.9T6E~ 0%
=1l.206E-0%
=1.093E-04%
=1.105E-0%
—1,03CE-0%
-T.978E-0%

T.TI6E-05
—2.362E-0%
T.495E-00
1.095E-C*

1L.950E=05
2.4]3E-0%
5.582E~C5
1.10TE-C5
1.295E-05
—kall3E—-CS
~3.372€-C5
-h.726E-05
~1.48LE-D4

3.335E-04
—5.414E=Ch
2.291E-0C5
T.A13E~Ch

~Z2.ZLLE~O%
~2.9L3E-04
—2.025E-C4
~Z. 4 10E-C&
-3.323E=04
~1.6L2E~C4
-4.9T1E-C4

5.323L~05
~T«363IF-C4
S.494E~T5
2.4THE-G3

ACLV/Gc
= 3. 43E-05
-1+ 5QE-C5

Le2%E~05

1. %0E«CS

2.4 TE-05
=4, 80605

6. 45E=-05
-1 95E-09

4. 806=55

2. &lE-D6
2o 24E-C7
SabhE-Do
-Z. 4308
-B.81E~-08
~Z+33E 0T
2+9¢Co

bt 2E-00

3. 83€-05
2a92E-05
Z.BBE-CS
— 1. EOE-C%
=3 lEE-0S
2. BTE-05
~1.SEE-CS
= 1.01€E-C5
—2.9TE-Q5

3.€2E-CH

9. T2E-Ch
2.90E-05
T.52E~ 08
- 3. 5%E~-L5
. 90E-06
—8.€ 308
-2.18E-C5

3.1CE-C5

Cy&a
ks lT2E-D2
la2Bef-02
b a15E-02
ks 705E-D2
l.0Q2E~02
HaBAEE-0]
S.S44F~03
3+ 25kE~01

La2T2E-03
= 1a2BFE-04
=44 LOLE-O%

6. 123E-0%

L. £97E-013
L+ 5126-03
Le LO2E-02
B h06E-D%
Za LH9E-O3
2+aTIE~Q3
2.69BE-03

-l l14E-03
L.161E-03
L.S0%E-04%
k- Z20E-Q)

& 2TTE-D2
&t 4BOE-03
4. TTTE-D3
Ta140E-03
€. 1%3E-03
5.575E-03
S.ETIE-Q3
EehhSE-0Q3
4.B93E-03

- B.B69E—0%
3. CHSE-Q3
2. TI4E-D4
LaB4&E-03

L= 130E-02
1= 190E-02
b 25LE-02
1.332€-02
Llab33E-02
1= C9T7E-02
1.C50E-02

- T4£39E-04%
1.587E-03
24 VIKE-U%
5.ZBCE~C3

Acyﬁa
LaSLE~O4
=54 (OE-~U5
=B 06E~05
b« B9E-D5
=l 24E~0b
1+ 24E~04%
-4, B65E-05
~1.32E-05

e AIE=0%

-84 JUE-05
=3 19E-05
- S.61E-95
9. 4BE-0%
Ls F8E= Q%
- 3. HOE- 0%
2.86E-0%

1. 20E~Q%

—5.54E-05
— 1. 1ZE-0%
—b6- 18E-03
L. 65E=05
£« 1ZE~0%
=k $LE=05
8.C3E-03
1. 59E=(%
4. 260E-05

1.52E-0%

—l.9%E-D4
=3.40E-0%
=5.TTE-05

1.37E-D4
—8.43E-05
=2. TTE-06

&.BZE-05

24 50E-0%

Ccyﬁv
ba9L5E-De
T-HATE-D&
B,955E-04
lL.z2aE=03
6. 3THE~O4
5= B4SE-04
4 TTAE~O4
4. 2T7E-Q%

3.971E-05
2.934E-04%
5. 564E (b
—B8.770E 04

4. 032E-04
3. 49E-D%
3.911E-C4
3.908E-04
4. 103E-04
4. L4EE—04
&-0BLE-O%

—1.2T2E-0OA
4. 04TE-O5
256TE~D6
3.920€-0%

4.235E—04
A48 4bE-ON
4340600
4. ZTE-DA
4. 401€-0k
4. 2THE-DA
42328 -0N
4+ 2Z2E~04
4+ DI3E ~ 0%

—5.066£ =06
-9.036E~05
4.0l6E-Db
5.512€-08

T-239E-0%
T ATQE~0%
T46TE Q%
T+ S66E 04
Ta3LTE-~0%
T DH4E -0%
6. BTSE—O4

L. 6%3E~05
3.33BE-05
S.364E-00
4. 189E-04

Accyﬁv
=#.8TE=-Da
~h,1SE-Q&
=3+ 54E=05

Z+H0E=Q5
2+86E=0%5
~2.4%E~0%
2-TOE-05
~9.256-06

3.27E-05

Z2-03E-06
—Lat%E-06
—2.84E-Db6
—T.88E-07

T-55E-06

L.30E-0%
=5.21E~00

5. 7BE-O6

=1sHYE=DE
1.3%E-05
—2.80E-06
lab2E-04
~1.9E-D&
9.23E~-07
2.26E-08
—1la%BE-OT
-2.59€-07

a.30E-086

=B. TTE~OT
4.QLE-0&
2.ZBE=Ob
=3.24E-08
L+OTE=05
“4.3TE-DG
=5.65E-00

Bal3E=00



TABLE A-I. CONTINUED,

RPM e p 0,, 8 fc o CMJ.3 ‘oo .ﬁCMs.S/mr CLs‘q/acr ACLJ_J/ua CM‘/‘“" ACM/uv C, Jaor ﬂCL/W C}/acr AC’/ncr CCV“' Mg/hc

B4B. Q.15 .C€0232) 0.53 =0.10 Oubl 0.0 1.55LE~05 -3.32E-C5 -2.4958E-C0% 2-6LE-05 -1.502E-04 -Ll.04E-~0s 1.3%LE-C> 1a32E-04 L.5CSE-03 —1.75E-0% 4.245E-04 9.5BE-0%
B4B. Gal15% .CO2323 0.93 o.22 D.27 0.0 1.968E-04 ~T7.93E-08 -B.b45E-05 B.085€-06 1.328E-04 —2.21F-0b6 -2.200E-04 1. €9E-05 L.B10E-03 L.4TE-05 3.94TE-04 -5.20E~0%
B4at. €.)5 aCC2221 Je52 0.49 Q420 .G.B ZJA59E-0% 4.28E-C5 ~1.567F=04 —~2.04E-05 3.074FE-04 7Ju9LE-05 -4.TOTE-C4 —1.42E-C4 L.S66E-034 DB.BIE-D5 3.BTFE-04 ~5,19€~07
A48, 0C.l5 ~C02323 . 0.52 2.08 Dals 0.0 B.0BAE-04 S.5TE=(& ~3.5&4E~-0& -2.0TE~CS S.ToOE-04 4.39E-05 —G.406E~D4 —4«30E-C5 +510E-Q3  i.Ll3E-04% 3J.3ieE-04 ~1.6436-05
84%. Dal3  LGD23Z3 0.93 3.79 027 Qatr Q. TL2F=04 3, T6E~JE ~¢,455F~04 Z2u02F-0& 1.615F—03 S.55E-05 -1.561E-03 ~7,04E~05 2.SCLE-03 -Z2.526-0% 2.4830-04 T.74E~06
BSC. 0.1 .CO23L5 0. 53 ~Jabn 1.04 Cal -3.4TTE-Q4 -5,3TE-CE  2.9C4E~D5 7.69E-05 -6.56 K604 —1.34E6-04 3.129E-04 2.05E~C4 L.40TE~03 -G.156-05 4.5TSE-04 1.43E-05
BSC. C.lf .002312 0.%3 =L.%& ekl Q.0 -5.T26E~04 ~3.239€-C5% S.PTIE-G5 —1.40E-05 -L.ORDE—03 -8.02E-05 5.0086-04 b.%0E-05 L.LlOQE-93 —6.T1E-05 &4,T45E-04 —8.32E-06
B4%. Calt 00231t U 53 ~3e B 1.76 G.0 ~9.B02E-0% 2.828-C5  2.TE8E-04 Laa4E-D5 -1.TAYE-03 4.02E-05 S5.650E-C4 —T.¢CE~C5  6.851E- 04 . 9.2HE-05 5.4820-04 ~1,39£-05
L BAS. QalS LL02314 C.53 ~4.19 laT1 0-0 ~ 1. 1BBE-03 A4.EPF=(5 4.9€5E-0% —2al2F-05 -2.134E-03 1.02€-0% 1.2B8E-03 -1.CTE-U4 2.E26E-04 G.36E-06 6.176E-08 L1.06E-05
STANDARD CEVEATILAS . . S.3%E-CE T 2429805 - 9.87E-05 Le3LE-C% Le CTE-DO% . . L.2TE=05
LONGETUDINAL CYCLIGC PITLW DERIVATIVES 2+1B1E=-04 =1.45SkE-C& 3.98LE-04 -31,500E-C4 - 3.1623E-Q4 4,456 =05

LATERAL CYCLIGC PITCH DERIVATIVES ~2 B 74F=04 —4.dETE- 05 —%.092E-04 3.092£-C5 -H#.545€-05 - -1.Q8TE-D6

RESIDUAL . . 128456~ 04 . ~4.968E-C5 l.58&E-04% =1.T52E-C4 1. TadE=-02 4.0TAE-04

850. 0«15 L0012 3.94 -0.78& 1.52 C.0 — 2.1 22E=0% ~1.5LE~QS5 2.75%E-C5 6. 11E-05 —&,179E-04 —9.64E-05 1.9806—C4 2.3CE-04 6.534E-03 -l.56E~06 S5.097E-04 1.53E~05
B5C. 0.15 .C02312 3.93 Q.02 b.0% Uad 2.09TE=0% —3480E~C% ~6.14TF-05 2a9E-05 ~6.TeLE-DS —§.67E-0% ~1.3B%E-C% 2.0BE-04 £.S¢9E-02 —Ll.4BE-C4 4501804 &.22E-0a
‘85k. C.15 LCE231C - 3.93 Q.52 Os B Q0.0 %o 154E-04 2.CHE-CE —1.55%FE-Ca B.3BE-Q7 3.TES5E-04 2.44E-00 -D.042f-C4 —1.34E05 T.2593E-07 Ll.1LE-05 4.22B8E-04 &.96E-0&
5L, Q.15 .C02311 - -3.9) L.28 D.78 0.0 6.05TE-G4 5.29E-06 —3.117E-0% -2.95E—05 B.220E-04% 957605 —Ll.0ISE-03 —l.44E-04 T.434E-03 1.02E-04 - 3.6L9E-0% —8.8TE—0é
845, C.l€ .C02312 3.93 2-1s .85 G.0 9.881F~0% |.47E-C5 ~5.835€~04 =3.26FE-05 1.526E-03 9,.58E-05 —1.682E~C3 —1.69E-04 B.CH1E-0G3 L1.2%E-04 2.76SE-04 —T.96E-06
B5C. Q.15 . .C02313 3.92 ~lak8 1.6% 0.0 —Z.209E-Dh - 1.62E-0% 7.T2BE-C5 4.09E-06 ~T.F33E-U4 -1.21E-04 3.T14E-04 L .OLE-0% &H.251€-07 ~8.68E-05 5.430E-04 5,95E-04
845, 0Qal% .CO23C4 3.93 ~Z+ 29 1.T73 0.0 —4.lC3—04 1.C0E-CS 2.043E-04 1.98F-07 —-1.035E-03 3.246~05 & 52TE-C4  JaTSE-C5  buMT2E-03 -6.31E-06 5.T6LE-0% -B.5bE-06
A4%. €al% .CD23CL, 3.0 ~3.97 2.07 C.C —B.BCSE-0% 2,E4E-0% 4.icgb-04 —3.04E-C5 —1.BLZE-03 B.8TE-05 [E.1726~C3 ~1.4TE~C4 »E92E-03 L1.2TE-05 6.807E-D4 —2.5BE-D6
Bas. CLa.l% .0023G1 1.93 4. TO 2.22 0.0 ~1=0F9E-03 -T.3IFE-C&é S5.4{4E~04 ~1.Z26E~CH -2.2L3E-03 4.94E-05 1.523€-03 —1.03E-04 S5.468E6-03 L.4M-04 T.244E-D4% -3.53E-06&
STANCARD CEvIaTICNS 2a%QE-(C5 3. T2E-CS 1 L7E-D% 1.TIE-C4 L« 20L-04 9.B0E~D&
LONGITUDINAL CYGLIL PLTCH DERLwATLVES . . 2.557E-04 =1, T49E-04 44 TISE-04 4. Z90i-04 2.88TE~-T4 - =5.82¥E-05%

LATERAL CYCLIC PETCH DEREWATEVES =LillaE-04 = ka4 TOE-C4 —H8.1682E-05 —4.586E-0% -3.178E-04 5. T56E-06

RESIDUAL . . 2.5878-04 5.7COE-05 . L-TITE-Q% ~Z+HTOE-CH . T A24E-Q3 SesL1E~(4

848. Cal® .CO2304 Ta56 —l.bl 2.77 0.Q —2.750E=05 =«2,.11E~05 T.T49E-0T |aB3F-L5 —-5.043E-04 —6.BLE-0% U.939€-05 1.34%6-04 1.31TE-02 —3.9BE-05  ¥.393E-04 =2.32E=06
A5)y. C.15 .CD23C+ T.95 -0.82 2.%8 ¢.0 1. 4S4E<0h -5, A2E=CS ~1.0L9E-04 3.33F-05 -1.820€-04 —6.4%E-05 - 1.398E~C04 L.BTE-04 1.34T€-02 -5.00E-0% 6.T49E-08 -5.04E-06
A5C. Cal® LCL23C4 Ta G5 ~0.00 2.31 | 0«0 3.TOLE-Q% =2.28E~05 -~2.380E-04 1.59E-05 1.56LE-04 —-5.53E-05 =5.362E-C4 B.8LE-C5 [§.390E-02 1.326-05 &+1l&63E-04 =3.T4E-0s
A%52, Calf . .C023C4 Te 9% ka27 2406 0.0 6.9%1E=04 ~3,54E=CE ~4o320E-C4 3.2TE-0f T.5L5E-0% 2.43E-05 —1.1446E~C3 =9.43E-C5 1.438E-02 =3.%HE-06 5.298C-04 4.20E-06
A5¢8. 0.1% LCC23CEC . Te95 2.20 2.0% 0.0 PuT2BE~0% G.BAE-CS ~£.020F=0% —0.306—05 1.289€—03 1.89E-0% —L.T44E-03 —~3.00E-C4% §.4B5E-02 1.59E-04 &.599E—04 3.,02E-08
85i. Ca1% .CO023CE T.95 +2439 2.10 0.0 ~1.,B10E=0% =3 ,COE-C5 1.3C0E-04 3482€-05 —F.04LE~04 ~1.54E-0% 4+111E~C4 LBTE=Q4 - 1.291E-02 ~8.C4E~05 T.973E-D& 2.59E—06
a52. C€.l& .0023C1 T 93 -3.38 2.T19 0.9 =3,567E=0% 2.42E~05 2.315F-D4 -1leOTE-06 —1.163E-03 -1.64E~05 &.BI1E-04 H.Q1E~-CS5 14256602 —9.92E~05 Bu.s2eE-04 —2.69E-06
A51. Oa.1% CO23C2 Te 95 ~Sel3, .22 .0 ~7.765E=06 Z2.18E-C5 4.923E-04 2.T9E-06 —l.BLTE-03 3.53E-05 1.15L€-C3 —9.06E-C5 1.106E6-02 ~B.0TE-Q5 1.002E-03 5.33E-06
asf. 0.1% .CO23CL Te95 —be2é .31 Cal ~14028E-03 L TOE-C5 #.025E—04 -%e THE-O05 —2.172E-03 1.31E-0% 1.435€~03 ~Z.1IE-Co Lo B 79E-Q2 2.30E-04 1.076E-03 —6.32E07
STAKDARD QEVIATICAE -~ 4, 25608 3.%E-05 l.1BE-C4 2.01E=CH . 1+ 36E-04 . %.50E—0&6
LOMGETUDINAL CYCLLC PITCH DERIVATIVES : 2.005€-04 =1.401E-C% 3.9T8E-0% -3.663E-Ca 3.C2E-04 —&.858E-05

LATERAL CYCLIC PITCH DERIVATLIVWES ~1.H49E-0% 2.8L7E-05 -2« T1ZE-O5 4.947E-05 —44230E~0u 2.49TE-D5

RES1DUAL 8.321E-D% =3.1G5€-Cq 2. T5TE~Oh ~T.906E-Ca 1.%A%E-02 5. 4620E-0%

853, 0.1%F (02345 8,00 | -0.31 1.99 0.0 A.G8PE-05 —2.B56—CF - 2.3L5F-{% L1.82E-05 —l<l55E-04% -6.11E-05 -9.116E~05 1.5CE-C5 BaZ64f-03 -T.eTE-D5 T.Q6BE-Ue ~4.64E-D6
d5l, C.le¢ LCQ234F B.448 Dt L.97 $=0 LaBCEE-O4 —1.35E-C5 -Ll-436E~04 2.36E~C5 2.60bE-04 4.4E(-06 ~4.313F~C0a 2.EBE-C5 E.443E-03 2.726E-04% 6.729E-0% —1.77E-05
B52. Ga15 +C02347 © 8.00 1.13 L.83 0.0 2.TLFE-D4% ELBIE-Ct ~2.5C4t-Ch ~6,&LE~-0¢ 4.118E—04 2.206-05 —-5.91TE-D4 -3 T7E-06 B.360E-03 1.26E-04 6.42ZBE-U4 —Z2.B%E-05
B5ls CalPB .OU234E B.00 2265 L.67 0.9 S5.181E-04 1.4BE-C% -5.388E—04 —2.35E~05" B.842E-0% L.0LE-Q5 —Llal44E=C3 —<.S0E-C5 Ta9ilE-03 -2.15E-0% 6.606F-04 3.22E-05
852, C.l¢ 002343 8.00 -lall i.81 G.0 —9,931E-05 —4.52E-(¢t L.975t-0% ¢.BBE-C5 -3,.633E-0& —5.47E-06 3.206E-C04 4a195E-C5 E.£3IIE-03 5.2HE-05 7.3TOE-O4 2Z.24E-05
§53. . 0.1¢ .002344 8,40 =1.95 1.95 Q.0 —2.l00E-0% S.6%E-Ct Z2.T74E-C4 ~3.28E~05 =5.099E-04 L 80E-05 4.942F-06 -4. 16505 B 568E-03 ~3.87E-05 T.2150-04 ~2.02E-05
85l. O-1l& .U0234% 8.0¢ =3.69 2453 Q.0 —4.469E-04& 1.L2E-C5 5.055€-04 ~T.0%€~Ch =1,049F-03 1.21E-05 G.441b-04 —b.82E-C6 B84292E-03 ~6.THE-DD 5.327L-04 1.60£~05
STANDARD CEWIATICAS ' 1.€9E=CE Z+3HE-0C5 A.48E-0b 2. BZE~LY L. T9E~Q4 . 2.B9E=05
LOKGITUOINAL CYLLIC PITCH DERIVATIVES Ll 593E- 04 ~1-836E-04% 3.319E4 =3.825E-C4 = la4hlE-04 —2.941E-05

LATERAL CYCLIC PITCH DERIWATIVES . C be483E- 03 N —£.497E-05 2.1G3E-04 ~4.351E~C% . ~ €L EX5E- 04 . &aBLIE-QS

RESIOUAL . . ' ' ~3.497E-05 1.367E~0% =3.6%2E-04 &o404E—Cx - Yo tSBE-03 S092E~04

L



81

"

0.1%
0=15
O.1%
0. 2
0.8
a1
P9 1]
0.1%
Q.15

=00235%
«002358
-002358
=002356
= 002356
«002355
« 002355
002355
- CAaZ35%

STANDARD ODEVIATIONS

LOMGITUDIMNAL CYCLIC PITCH DERIVATIYES

o

12.00
2.00
12.00
12,00
12.00
12,00
12. 00

.12.00
A2.00

~4. 75
-3.56
~2.34

0.206

1.21
-5.81
—6a65
-4.84
-10,35

LATERAL CYCLIC PLTCH DERIVAVIVES

RESIOUAL

85C. dQ.le
B85C. 0.1é
845, Daké
A4F. L.lé
853. Galé
85C. C.l¢
853, C.1¢
85C. 0.1¢

«0C235¢
002353
«002357
0023513
=CC23%52
«00234¢
-002348
-0023%4

STAKRDAAD CEVIATICKS

Q.9
Ca 9%
Ca 9%
0.9
Cu 9%
0.98
Q.92
0.93

-0.23
=0.22
=419
=0.09
=0.1&
=0.30
-0.53
~L.17

LONGITUDINAL CYCLIC PITCH DERIVATIVES
LATERAL CYCLIC PITGH DERIWATIWES

RESIDUAL

85C. C.1¢
B51. 0Q.l¢
B5l. Celt
83C. Q.l&
B51. C.lb
84%. (.1%
850, C.l3
E5C. Cel%
84%. O.lE
845, O.1%

«00234%
-002342
«002344
002342
»002344
-C023C7
=-0023C4
»20230%
= C022C%
-C023C2

STANDARD CEVWIATICANS

LOKGIYUDINAL CYLLIC PETCH DERIVATIVES

3.91
.92
3.92
3.9
3.52
3.89
2.39
3.90
3.90
340

=0,71
~0.7%
~0.83
-0 86
—0. 583
—0.84
=Ua Th
=0.T2
=i.00
—l.2&

LATERAL CYCLIC PITCH DERIVATIVES

RESIOUAL

845. C.1°
B4E,  0.1%
§%C. O«15
84%, Q.1%
845, C.1§
845, C.lE
85C. G.1%
ESC. Calf
048, 0.1%

+CL2ZICC
-CC2iCC
-0022%¢
20022%%
~A022%%
-002302
-0022%%
«Q022%%
«COZIL2

STAKCARD CEvIaTICAS

Ta92
T.90
T.91
7.51
T.50
T.91
7.90
7.90
Te9l

=i. 83
~Z-01
—2.0%
-l.88
—L.98
~Lle Té
~l.70
=l.t8
-1l.85

LANGETUDINAL CYCLIC PLYCH DERIVATIVES
LATERAL CYCLIC PITLH DERIVATIVES
RESiDUAL

558
Sa068
5. 7L
a9l
a4t
5.75
577
6403
b L 3]

0.54
1.23
2.
3,88
ual1
-0.12
-l.60
-2.49

l.53
2427
3.03
3.79
.57
0.81
0.T0
Q.31
=0.92
=-1l.65

2.69
3.51
4. 40
5.8
b.22
1.87
.23
0.T1
D.09

0.0
0.0
D
0.9
Q.0

CDoOOCOOOOO
RN

oDODOOOOOO

TABLE A-I.

CM3.3/W- ACMS.:;/“’- CLS.J’/ncr

=3.0786=05
1. T6RE-D4
2o THAE-04
6,58 TE- D%
T.850E-04
- 1+906E- D4
=332 04
~T.129E04
-8, 954604

Lo 4B TE-OA
- %« TH9E-C5
Fe0Z0E-04

—2.526E-05
=2.851F-04
=429 E3E O
-1.0376-03
1252 26-D4
Z2.522E~ D%
6. BTTE-O4
9.187E-D4

3. T04F- 05
—3.184E- 04
L.TE1E-C%

3.7956-00
~22398E- 0%
=5.093E-04
=T.845E-04
~1a0L56-03

1. 234E-04

222 02E-04%

3. 65PE-04

T.T41E-Q4%

Y89 0%

3.08%8E~ 05
- 3.2356-04
4.862F-904

-1.337E-05
~2.639E~04%
~he942E-04%
~To535E-04
—1.014E-03
2.21TE~D4
4.5 71E-04
b ZTiE-0%
B.b59E-C%

=ke6GLE~ Q3
—-31.012E-0%
B.00ZF-0%

2.88E=0%
b T2E-05
~B8.93E~0¢
-k« JOE-CS
- 3.{9E-Q5
= 3.93E-0C6
1.536-0%
=3.CBE~Q%
=l.586=05

3. 0E~03

= 3.59E-CE
—4%.45E=L)
~S.63E-08
2.406-(5
i.e6lE-Q5
4 e0E~05
1ad6E-CE
-9.10E-L6

3.E&E-CE

3.3TE-0F5
3.15%-CE
5.96E-06
=1.46E-C5
4o dhE—CE
=T.52E-C%
=laE5E-CE
2.38E-0¢
ZaCIE-CH
7.39E-C#

3.59E-L5

~3.49E-C5
~4.1L1E-C5
~4.33E~C¢
3.29E-05
2.53E-L%
~4.53E-C3
~J.24E-Ct
L.CLE-05
6« {FE-Q5

AlE~CH

24H02E~Q5
=k 3C9E-04
~2.514F-04%
=53 4%E-04
~b.T28E~04%
1.7T7LE-0%
J.0b4t—~0%
5. 004E-0%
T A9TE~Q%

~1la2IZE-0%
4.4 35E-05
~ 7. BIVE-D%

La368E6-06
=l.£29E-04
= 3.350F 0%
-6,926C-04

L.ULSE-04

2.GSaE =04

£.3158-C4

Bad4BE—D4

=2.124E-C4%
~2.iCBE~{4
8. LL4E-C5

=~ E.943E-04
=~ 1. T53IE-CH
= Je45IE-Oh
—T.L45E-C4
=1 25TE-C4
£ 24TE-OS5
La5CEE=Co
2.45BE-04
5.7%0F-Cy
TaBeRE-O4

=laTETE-CY
—2.263E-04
L.8CBE-C4

- Ge405E-00
= 1. 624 -04
=1 414E-Ch
=%+ JTHE-Gh
- FESE-T4
EaG13E~04%
J.i21E-Ca
4 ICLE-T4
S+ BSCE~CH

1.3548-C5
—2+054E-C4
E.dCIE-C%

-2, 12€=05
=3.85E-05
k. DOE=0QS
L+3TE-D5
l.66E-D5
1+32E-05
Lo 3TE-05
be 4BE=06
5.93E-0b

2.2LE~05

=2. 3905
=3.14%E-05
~2.20t-05
2. 4BE-D5
9 59F-06
3.8BE-05
L. 52E-G5
=l.1lE-0Q5

J.04E-05

3.11E-05
2¢ 1OE-CS5
L.29E-05
1.0BE-0%
=1. 712E-05
—8.3LE-05
=5 98E-06
4a ILE-06
1.27E-05
GahbE-Co

3.54E-05

~3.07E~05
~le3UE~CS
—B. TbE~CH
2.29E-0D
8,53E-06
3. 52E~07
-l.2LE-CS
~%.32E-07
3. 1HE-D05

2.20E-05

—4.9T6EO%
—H.S40E£-0%
L 6uLE-O%
1.082E-03
1.348E-D3
~B.4TTE-O%
~lei23E-03
~L.F0DTE-03
~2. 1908 E-02

3.06 LE-Us%
~3.56BE-04
2.95TE-Q3

~2.56LE-D%
—=T.i6LE-O&
=1.158E-03
=2.,0886E-03
1a392E-04
4. 502E-0%
Le4D5E-03
L.857E-03

—2.615E-0%
—6.D10E-D%
l1.15%5E-04%

-3.,265E04
—B.153E-0%
~1l.382€E-03
-l.953€E-03
—2.39TE-03
Z2.%10E-D%
2.3B5E-04
5«56 3IE-04
1.603E-03
1.979E-03

=1a344E-04
~T.138E-04
teBSBE-C4

2« 1TTE-O4
3RTE-Q4
=1.198E~03
=1.645E~03
=2.111€-03
262904
T 63%E~04
1.06CE-0Q3
le4?70E-0)

3.782€E-09
~5.67T0E-04%
2.090E-03

CONTINUED,

Ac"a 3/ua' CM/w ACy far G

-1.1DE~DS
T.37E-03
~%.24E-05
J.24E-Q%
-24B 3E-05
=X, 32E-035
l.6TE-GH
~4.53E-08
=9 .H0E-DT

4.20E~-05

=1.31E-(0%
=1.50E-0%
—8.30E-G5
1.0RE-D%
520 TE-GS
1.83E-04
B.43E-05
—be LFE-05

l.45E-D4

-2-08E-05
1.40E~0%
~2.LZE-CH
=5.34E~05
6. T1E-05
1.60E-05
=54 4E-D5
-8.19E-CGs
1.2 1E-04
—5.97E-05

&.53E-05

=T.99E-C5
-9.44E-05
-1.38E-05
4.88E-05
Ha04E-05
—Y.F4E~GD
l.23E~03
b.9LE-06
1.38E-D%

Feh1E-03

Qo

~Z2.2%6E-04
—S.b2 LE-D4
-8.139€-04
=1l.338E-CD
=1.567E-03
3.l19€-0%
2.0 20E-04
T+118E-D4
1.1Q03E~03

~Z+AZBE-D4
—b.926 E-05
~Y.2Z4HBE-04

T.1T8E-CS
—2.589E-C4
=& l5TE=Q4
=1.279E-C2

3.06%E-04

S.632E-C4

l.2iE~C3

L-b06E-0Q3

—2.864E-C4
~%.313F=C4
2.923E-04

La&51E-C4
=2+2TTE-D4
~5.297E-04
~8,2T6E-L{4
-1.200E-0G3

4wZTTE-C4

5. 006E-C4

5.809E-0%

l.1TOE-C3
l.547E-C3

~k.452E-05
~4.359E-C4
TeBTLE-C4

2094E-04
-1.051E~-C4
—4.5THE-C%
=T.8T5E-{4
—1.060E-C2
b.121E-04
BaZ34E~C4
1.06B8E-03
la3%2E-C2

€.169E-C5
~3.905E-04
1.452E-03

ACLvﬁmr

-1.82£-05
=F.31E=05
-3.426-05
3.306-05
- 46€~05
. BOE-D5
3.84E-05
=)+ 39600
=24 1OE~ D&

4233E-03

~7.1Et~C5
~HB.41E-05
=T<33E-05
T-ELlE-05
i+ 10605
L32E~04%
£« LRE-0O5
= ls 26— 0%

. 15E=C5

3. 336~-C5
- 3. 486605
—b.91£-06

Z.41E-CS
~%.01E-Cé
= 1+ S49€-L5

be62E~00

L.B4E-0%
= 3.23E-05

2. 0SE~- 05

24 T5E-05

-&e REE-CS
~4.520-C5
~3.%0E-05
I.S0E-0b
TLL1E-C5
1-03£~-05
=3.736-C5
-6.83E-07
&.95E-0%

G+ 1EF-0%

Cy&w
1.%38€-02
LeS9Z2E-0G2
2. 000E=02
2.L956-02
24 102E-02
1.E976=Q2
L+ E57E-02
l+ 10 1€-02
1+ 732602

3. 3% E-D4
=l 335€-D4
2+ 15BE-02

Lla441E-03
Le5T4E-Q2
1.T026-03
l.EI1TE-03
La4%1E-03
1. 3453E-03
le12GE-03
ls 153E-0Q3

2.8%2E-D%
la1458-04&
la%i0E-03

b.525E-03
ta560£-03
6.513E=-03
6. TLAE=03
t. TL1E=03
6.536E=03
H.L91E~-03
b.TATE-D]
Ge46ZE-D]
b 3IGE-01

4. €40E-J4
2. 14sE-0S
t.559E-03

L. J20E-02
1.323E6-0¢2
L.322£-02
1.335E-02
Le3%4t-02
la 20 7E=02
L 3G RE~0S
1.282¢~02
la2036~-02

—2.£6563E-04
&4 T4AGE~05
l.240E-02

AC jar

led6E~04
2.9TE-04
-2+ TIE-0%
2+ TZE-05
-2-3LE-0%
3. 54E=03
~he6TE~D5
~le%LE-D%
—te BZE-Q%

1« 1TE- 0%

=1.54E-05
3.CLE-Q5
Gu ITE~-OL
—3.50e-0%
2+ 208E-05
~4.22E-D5
~T«SBE-05
6. l9E-05

6o L4E~0D

-1.39E-04
~9.87€-~G5
=24 E8E=D5
T-11E=05
3. 10E=05
~5. ZUE=DS
e B4E- 05
1+ 55E-G&
- 1.20€-0%
~4.85E-00

9. 84E-05

4. B7E-05
3. bTE-O8
~L.C5€-Q4
6. HSE-Db
1« TOE~05
Se0bE-D5
-1+24E~06
~La56E0a
5453605

9a LOE-05

Ccyba
le8T3E~03
1.3T4E-03
1.284E-03
1.106£-03
1.048E-03
1+588E-03
L+682E~D3
1.878E-03
2+004E=03

—HB.469E—05%
~1.3065E-05
L.LBBE-03

Ao H6IE—04
3. 2G0E 04
3044t -D4
2.927E-04
3.6T1E-04
3. TOTE -0
4.0 00E -0k
Sa L ITE-O4

~l.QTLE=04
=-1.TS0E-Q5
3.3T4HE-O4

4. 16DE-04
3.954E-04
3.72DE-04
Jatn3f <08
3.312E-04
4. 499E~04
4. BIGE-0%
4+951E~04
S+0ITE-04
Gl 4FE-04

~ G TTHE =05
=4.138E-05
44223108

T.188E-04
b, TO4E-O%
6+ G4 9F =08
Ha IRIE-Q8
G2 B2GE-0%
To595E 0%
2. 029E-04%
8322104
9.085E-04

—-2.0lZE-QT
~4.620E-05
8. 655E—04

dﬂcy&n
—4.12E~05
=3 8LE-05
—2o A0E-QS5
L.60E-QS
3.45E-05
2. 7IE~0&
6.98E~-08
2+33E-05
1+ 40E—Q5

3. 21E-05

&2 40E-06
=1.20€=05
~1l-06E~-0%
l.%BE-05
LawbE-05
4. 9TE=-08
~5.52E-0&
tbellE-08

Lla%0€E-05

~l.23E=05
—6.50E-08
=6+ i5E=D8
=54 6E=06
1. T2E-05
=2+09E=05
L. 4QE=05
1.53E=-05
31.26E~-086
L MOE-Q8

Lo43E~D5

-2.20E-05
=3+.3LE=D5
=T 2 ) E=Db
1.78E~-05
2.45E=0%
=1.9BE-}5S
—8a |BE-06
~1.03E-06
4.08E-D%

ZuG4E-D5
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TABLE A-I. CCNTINUED.

M u p o 8 o & ::M“ . .cn.c,”,_.i q/ua c:l_3 z/mr ACLS 3/::0' CM/ua ACM’ e C Jar ACL‘/an' c}/aa— AC}/Enr cc,/e, ACQ/EU

8%la Celt .002335 8.00 -0.2%9 2.07 0.3 8. 119E-0% -~%.23E~C% -1.021E-C5 3.55L~06 ~3.031E—04 -5.TE-G5 —1.407E-C4 L. AUE-C& 8. 1S4E~03 —[.4JE-0& Ha920E—C%+ 3.93E0¢
85C. C.l& .00233% 8. 00 Q.42 3.02 c.0 “Z 167604 ~2.57E-Cf —1.449E-04 9. 39E~0L —-5.93TE—04 -2.01E-0% -%.130E~04 2Z.08E-0Q5 B8.533£-03 —|.L10F~-04 &.T10E-O04 1.36E-0%
852. Cal€ JCC233% .00 -n. T 3.90 Cad ~3,B1TE-04 3.656-C5 ~2.TL40-04 -1.57E-C5 ~8,7TL1E~04 7.14E-05 —6.67ab-C4 -3.32E-L5 8.5256+03 2.5%E~0h  6.569E-04 -2.13E-05
845, 0.1 .002331 B.00 ~Ual5 4. TE 0.0 ~6,602E-04 ~1.50E~C5 —3.3056=C4 b.OZE-Ob —l.3AT2E—03 -2.8LE-05 -T.04UE-Ca  1.27E=05 H.397€-03 -L.COE-0& T.434E-D4 B.l1%E-06
852, CelT1 L00232C 8.00 ~0al¥ 1.07 .0 1.6376-04 2.38E-C5 1.351E-04 =3, T0E-C6 L.265E-04 3.51€-05 L.o0LLE-0% -T7.08E-Ce BLCL5TE-03 S.50E-05 T.24TE-04 -4.33E-0&
ST&NDARD DEWIATICAS AeqIE-LE 1.42E-0% Tu3PE-05 Cwi5E-CD 2. 4ZE 04 1.92E-Q5
LOKGIYLOINAL CYCLIC PUTEH QERIVATIVES ~3.BB0E- 04 2,350E-04 0. 832604 b.432E-C4 ~2.504E-03 4. ITE-D%
LATERAL CYCLIC PITCH DERTvATIVES -2.115E-0% —l.11l5£-C4 -3.HIGE-C& —z.584E-C4 1.53%6=04 La&50E-08
RESIDUAL 3.01ZE-C4 3. EbL=0% 4L0VIE 0% 5.506E~0% 7.3826-03 BaOT3IE—D%

B52. G.1% .CO2237 12,00 =4%.00 5.78 0.0 4 h6FE-0T 2.09E-0%5 —2.27LE-05 1+63E=05 ~4.007E=04 1,21E-D5 —3.304E-04 1.24E-05 1.S4TE-DZ 3.TZE-05 1.%45E-03 -3.16E-05

848. 0415 002338 12.00 =342 TL05 0.0 “ZeASAE~Oh ~ L TIE=QS ~1,664E-08 2.268E—05 —T.TBZE-0% -4.19E-05 -T.199E-0% Z.41E~05 1.937E=02 ~l.lBE~Q4 La394E-03 —F.34E-07
BA9., O0.15 -0D2337 l2.400 =3.67 ball G.0 —4.592E-0% -4%.bLE-06 -3.443E-D4 =5.20€~06 —1.097E-03 4.59E-06 —1.0B2E-03 2.36E-06 1.947E=02 -0.49E-06 1.340E~03 7.61E-O7
B4, 0.1% .002337 L2.00 —4a D% .08 0.0 ~TeIS0E-04 —L.92E-05 —5.D43E-0% =1+83E~08 —L.554E-03 -2.26E-05 —1.%06E-03 3.21E-G6 1.935E-02 -7.FUE-05 L.316E-93  1.TTE-0S

B50. Q.16 002336 12.00 -3.83 4,83 0.0 2.939E=-0% 9.CSE=CS  5.575E-05 ~5.026-05 8.bTTE-05 Lo3SE-0% —l.2%%9E-0% —B.226-05 L1.98PE=02 #4.20E-04 1.S517E=03 -S.&lE-0&
B50. Q.1% .0D2338 12.00 —3.87 .ol 0.0 $o0L2E-0% -3.64E-05 2.0LlbE=0% =Z.3)E-06 2.051E-0% -2.26E-05 A.l71E-04 -7.BBE-06 1.S2BE-DZ -1.6%E-04 1.5TTE~D3 ~9.29€-C6
B5C. G.kf 002338 12.00 -3.89 2.9 Q.0 6.NISE-0% ~3,R0E~CS %, 1%52F-D4 Z.Q7E-05 5.845FE-04 -6.40E-05 6.83I5E-0% 4.6TE-05 1.S28E-02 -L.53E-04 Ll.66TE~03 2.73E£-05

STANDARD CEVEATIONS ELb3E-CE : 3.06E-05 7.93E-05 4aGbE-05 2.59E-04 2.33E-0%
LONGETUDINAL CYCLIC PITCH DERIVAFIVES 1. 524€=04 7.35LE-C5 2. T46E-0% - 3.519E-C5 1+ 371E=0% -3.328E-05
LATERAL CYCLIC PITCH GERIVATLVES ~2.0828-04 —1.35%E-04 -3, 34 PE-O4 -~3.195E=04 2.205€-04 ~5.4258-05
RES [DUAL . 1. 793E-03 l.0e0E-C3 2.621E-03 Lab34E-03 Le997E~02 LabSTE~03
86, Cult .C£02333 C.50 -0.31 .43 €.0 L1.1526-06 —1.4DE-C€ 4.9<5E-08 4. T4E—Lb —1.364E—04 —2.75F=06 L.306E-04 T.176-C6 1.£596-03 4.230E-Qo 32.751E-04 T.42E-08
85€C. L.15 .002337 192 -0.ib Oudé 0.9 1.8B7E-D4 ~L.96E-L5 Le583E-0% —1.64E-C5 R PTOE-04 ~5.88E-05 L. 10%E—04 =5.516-C6 3.4826-03 -9.C9E-08 3.7T9E-O04 6H.40E-Q6
85C. C.l15 002332 2.93 -0.17 [ 0.0 J.4E2E“0% LeIRE-CS  S.0586-0% —3.72E-C6 4.TloE~04 4.H4E-05 1.2836-C4 —2.C4E—C5  5.2606-03 =0, 47E-06 2. B78€-D4 -2.7TE-05
A5C. C.Ll% .00233€ 4,94  -0.07 0.50 C.C 6.54TE-D¢ TJ.LBE-GE 1.0856-04 1.53E-0% 9.89BFE—04 2.3BE-05 L.4TLE~C4 L.4%E-05 B.798E-03 1.10E-05 &.579E-04 8,.48E-06
45C, 0.1% 002337 6.98 -0.10 .49 0.0 Beb3I0E-04 -6 H9E-CEL L.5C26=C4 —5.306-06 1.276E-B3 —2.05E-03 2.618t~C4 —1.32E-06 1.245E6-02 =3.20E~06 S.T38E-04 2.TAE—0&
B5C. C.l% QD233 -0.09 -DuZl 0.32 a0 =1.2L12E-0% 3.CHE-C& 2.359F-C5 5,386-06 —3.27BED4 9.94E-056 L.T93E-0% 4. THE-C6 1.189E~0& D 6lE~06 3. B21E-D4 2.25E-0&
STANCARD CEVIATICMS 2.C0E-C% L.736~0% S.H7E-05 L. S$5E-G5 1.20€-05 2. 18605
COLLECYIYE PITCE DERIVATIVES bal84E-04 2.814E-05% L. 826E =04 4.443E-05 L. 788E-03 5. LASE-0S
LONGIYUDTAAL CYCLIC PITCH DERIVATIVES 5.356E-04 2.1 17E-05 1.163E-03 -2.046E-C4 2.326E-04 —2.905E 04
LATERAL CYCLIC FITCH DERIVATLIVES . 5.B855E-04 -kal CAE-04 1.291E-03 —l.16TE-Q3 —2.CiTE-03 —B.54TE~04
RESIOUAL = 1.892E-0% 1.62LE-04 4. 93BE =04 4.932E-Ch SaB4TE-D4 4.00BE-0%
851, .15 .CO234¢ 3.93 ~0.be 1.38 G40  —1.804E-0b -9, 44E-C7 —E, 9790 =42 97E-Cob =6.T556-05 L.9LE-Qh 2.151E-C4 —2.08E-05 6.724E-03 5.30E-05 #.582E-04 —4.TEE-0&
BS%. G.15 .CO234¢ 4.92 ~0.ho 1. tde 0.0 La3B2E-04% —2.73E-C& 2.0BUE-C% GB.44%E-Gb 1.616F—04 —f«13E-U5 2.d6bt-04% J.496-C5 B.384E-03 -2.156-0% 5.030E-04 3.11E-05
g85¢. C.15 -CO234¢ 5,93 -0.&7 1.50 C.0 2ob18E-0% §.C1E-CE 3.4C4E-C5 —1l.18E-C6 3.756F-04 1.Ll0E-05 2.6T9E-04 ~2.0LE-05 1.C02E-02 —4.10E-05 S5.531E-04 —-3.03E-05
852. 0.1% .E023aE 1.3 -0uTT 1.49 0.0 5.3T5E-0% L.l9E=GS 7.L49E-C5 ~%.98E~0b TedoZE~Ga 1.50E-0D6 3.34BE—C4 -T.50E-06 1.3526-02 Ta21E-05 6.909t-04 -5.60E—04
B56. 0.1% C023%0 .91 -l.02 1.6T C.0 okt 4E=06 —5.63E-06 1.2C0F-04 I 05E-0L 1.ELLE-03 —3.4CE-06 4.303E-Ch HaSTE~06 1oES4E-D2 —2.€0E—05 G.T3I9E-0% L.0OE-05
85C. 0.15 .CO0234% 2.93 -G.52 L.19 Ca —LoSLLE-0h —&,C5E-Q6 — L3 i44E—05 9, 83E~06 -3.G512E-04 -2 30E-06 2.242E~04 T.THE-0f 4.ELGE-C3 —6.36E-05 4.272E-D4 L1.0BE-O3
851a Lal5 .00234% 1-95  -0.53 1.21 0.0 ~2.821FE—04 -23,26E-C& -S.7¢86-C5 ~U.2BE~LY =5456TDE-0% 5.328-06 1.9Z6E-Cé -1 0LE~CS  3,25CE-03 1.t5E-05 4.05LE-0h —-2.18E-QS
852. Cal® JCOZ345  -Qa02  ~U0.51 lat® CaD  —5.508E-0% 6ul4E-Ct ~7.354£-C5 4.53€-0b ~1.010E-03 ~2.56€E~06 }.T426-04 T.14E-06 ~Ll.b56TE-04 L1.40E-D5 4.094E-J% 1.03E-05
STAMDARD DEVIAYICAS ELLTE~CE 9.TTE-D& B.78F-D& 2.4%E-C5 e IE-05 2.62E-05
COLLECTIVE #17Ch DERIVATIVES L. &38E=004 1+9206-05 2.246E-04 LebCHE-T5 Le T44E-03 2.205E-D6
LONGETYUDINAL CYCLIC PITCH DERIVATIVES 2.3126~0% -2.4a4qE-Ch 5.945€-D4 -2.100E-C4 Ga759E-04 —1.046E-03
LATERAL CYCLIC PITCH DERIVATIVES -1.4T9E~ Q6 i - L. DbTE-CS bab15E-04 —2.694E-05 ba 4 BSE-05 T.689E-06
RESIDUAL ~&.34TE- 0% - Ta146E-0% ~1la18%€-p3 G.2T4E-05 2. T4TE-D4 —l.413E—04
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252. Celf .C02345
Ba%. Q.15 .002345
A4%. Q.1%f .C02363
845, €415 .C0Z344
5. Qu.l% .CC2335
B4S. 0.1% 002342
8%l. C.I% .0023413
853, dald 00234l

STANGARD DEViaTICKS

LOLLECTIVE PITCh UERIVATIVES
LOMGITUDINAL CYCLIC PITCH DEREVATLVES
LATERAL CYCLIC PITCH DERIVATIWES

RESIDUSL

B4S. 0O.l4 002327
B51. O.14 002327
B540. O.l% .002328
B45. QO.l4& 002327
A%8. d.1% .002327
B&S. 0.1% .002326
850, Q.14 .QO0232&

STANCARD CEVIATIONS

LONGITUDLNAL CYCLIC PITCn DERIVATIVES
LATERAL CYCLIC PLTCH DERTVATIVES

t

T.91
Ta92
8.91
5. 89

13.95

8293
5.90
3. 52

1.00Q
1.00
1.00
l.90
1.30
1.00
1.00

ROTGR PITCH DERIVATIVES

RESIDUAL

B4%5. OCelT .00234¢
B4E. C.l5 .CL2336
B51. 0a1% LC02336
851. 0.15 -.002342
85{. C.1% LCOZ234l
B&§. C.1% 002341
Bes. C.lE .CO0233%

SYANCARD CEVIATICME

LONGLTUDINAL CYCLLC PIYCH DERIVATIVES
LATERAL CYCLEC PITCH DERIVATIVES

4.00
.00
%, 00
4. Q0
4400
4%.00
4.00

RATCR PITLCH DERIVATIVES

RESIDUAL

BaB. C.lf .C023CS
85G. Calf .€023C5
B4s. €. 1% LCOZICE
B4b. C.le .0023C7
B&E. C.le .0023CE
H5¢. 0a.l5% .C02311
851. C.lF .cCC2312

STANOARD CEVIATICME

LONGETUDINAL LYCLIE PITCH DERIvATIVES
LATERAL CYCLIL PLTLH DEREVATIVES

8.d¢
B.Q0
8.00
.40
8.4a0
8.00
.09

ROTCR PLTLK CERIVATINES

RESIRUAL

2473
2.74
2.7t
2.78
EPL ¥
2abQ
2489
.49

0. 80
0. 76
0.79
.85
0. T8
0.73
0.68

L.38%
L.40D
143
1.37
lL.18
L.22
1,22

3.80
394
3.89
3.91
3.97
3.53
3.09

R
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TABLE A-IL.

« CM‘3.3 aor ACMS.:'/mr Cla-q/mr

4.CIE—Cet -3,4%3E-C5

=1.49E=Ct —2,556E-05

le&QE-0E -2.748E-05

~E.2%E—CE -3.6LCF-C5

SaSIE=LT —E.2%4E-05

=2.29E-C5 —h.a46E-05

5.318E—L& —7.,4E0E-05
5.22E-Cé€ —1.2ETE-Q4
<SDE-C5%

1.)E8QE-C5
= L.053F-C4
~1a33TE-C4
£.3E6E-CH

1.04€-05 2.131E-05

—3.3lE-C6 5.2Z48E-05
— 4 BESE-0b —2.1TE-0& -2.722E-05

Lal9E-06 ~5.543E-C5

—L.S2E~08 - 2. b3HE=DS

4. 60E~08

~4.225E-04
=5+ 673E~- 04
2-1CBE-D%
3. 3846E~0Q4

1-3TE-0% -3.06%E-05

—1.34E-C% -2.355E-05

T-40E~CE& —1.529E-05

+£L1BE-CE  2.81%E-C5

E.21E={& Z-SelE-Cé6
1.33E-07 -1.64TE~05

—-£€.29€-C£ —-&.15SE-CH

L.45E-CS

=1.T46E-€H
~2.576E=C4
1.2C%E-05
2+918E-C4

B.25E-CH 4.GC2E-Cb
1.ClE=CS 3.037E-06%

-T.86E-C¢ 1-6B2f-C5
-1.32E-C%  3,3B2E-C5

4.51E-CE —2.9ETE-LCS
3,22E-C5 -1.950E-05

=31, 5HE~CE —-e.B20E-CS

3.(0E-C3

3. 321E=C5
2.384F-05
L.OESE-CS
-le1ESE-CT

CONTINUED.

ACL3 a/uo- CM/uu' ﬂCM/w CL/nw ACLl/mr C}/uo' AC}/au'

—3.5TE-O%
1.20E-05
1. 1BE-0%

~2.02E-C5

=T.l1E~Q&
Za%2E-C5
1.29E-05
=-3.02€6-C5

2a%6E-05

—Ll.TLE-O¢ ~2.8L2E-05 -8.THE~-00
~7.5lE-C¢ —4.4E0E-06 —4.11E~0b

=8 JVE-D6
L. 10E-Q5
4+ 9ZE-0&
Le%ZE-08
3. T7E-QB

1.08£-05

dale€E-08
=-3.15E-06
-2.91E-00
3.25E~06
-4, |TE~CE
5. l6E-C8
-1-29€~08

5.31E-0b

1+22€-05
2.3TE~0h
~b.B2E-06
«fB. THE-086
=1 T2E-0Q%
3.01E-Qe
—ba2BE-CE

1.%8F-05

~2.B12E-0%

—2«916E-Qh ~1.4TE-OS

=l 1TBE-QS
ZeDT2E-04
le16TE~03

~9.23bE-04 =5.54E-05

~6.B23E-0%
~le153E-03

2.6TIE-O4
2551 E-04
—l.H%3E-04
—L.%2ZBE-03

-5.899E-05
4., 099606
B.TB3E-05
I-306L-04

-8, l20E-Q5

=L-383E-04

—2.8T2E-0%

4, 084E-04
=L TISE=D%
3. 73IEOS
l.6sTE-O%

—2.722E-0%

—2.TISE-0% —2.94E-03

—2.191E-0%

=1.925E-04 —2.1BE-05

=2 THSE~D4
~3.43SE-04
—t. THYE-Q&

9. 3Z4E-04
L.9)3E-0%
1.3%0E-0%
1.778E-05

—3.ThWE~D&
~3.333E-04
~3. 4l FE-O%

=3 U16F-04 —1.81E~-05

-3.910E-04
~3.980E-0%
=S4k ]1E-0%

—8.523E-06
5. lL2E-05
1.836E-05

=6 QTSE=Dk

1.1S8TF-Ca -4 LE-Db
1.330E~C4  S.42E-06
L.45TE-L4 Ta.tEE-D&
1.350E-C4 -9.THE-046
L3S LE-04 —1.92E-0¢
1.333F-04 G.TLE-Ch
1.123E—C% -5.17E-Co
L.043F-04 -5.25E=04

1.CEE~(5

L.344E-C5
3.4T6E~L5
-9, 15965
3.ZT3E=C%

=12 19E~G4 —1.51E-LS
~B22B2E~05 ~H.93IE-06
—3.18%E~05 ~1.03E~0%

L+QSTE-CS L. T6E-(5
-1.26TE=D4  S.25F~Qb
= l.8BRE~0%  H.00E-QB
—le24TE-0% S.&AE-00

l.65E-05%

~U.585E-04
=1.222E-03
3.969E-05
& 710E-D4

2.971E-0% &.74E-C¢
2.751E-05 ~Z.90E~08
4e843E-C5 - 5. L26Co
1.L82E-04 2.40F00
ballBE-C4 -6 27E-C7
h.202E-05 - S.E&E-07
J.F22E-C5 —3a T4E—C7?

S.44E-D8

~9.154E~05
=5b.324E-C4
1.660E-0%
6.9B9E-(4

—2.446TE-C4 3.CIE-0Q5
—2.226LE-04 4,2%E~C5
—2.2808E-Ch -baB4E-Co
—2aDTLE-C4 -1.91E-0%
=3.394E-04% —23.28E-CH
—2.9BLE-C4 4. 83E-C6
=3.5371b~Q% ~lafLE=CS

3.81E=05

4.H34E-C%
=1.323€~CH
2.95TE-C5
3.605E-04

1.302E-02 —1.31E-D3
L 31KE-02 &.¢BE-D5
Lu&9%E~02 =1 11E-05
Lo t£BE-QZ 4.CHE-OS
24Z79E-02 1. TAE-D5
1.153E-02 -2.C3E-00
S« E60E-03 5.83E-05
6.523E-03 2.BlE-C6

5.03E-05

k. 875E-02
8.t TBE-D4
—2a161E-03
5.€L5E—03

2. 145E-03 3. T79E-05
22 5BHE-03 4.49E-05
3.291E-03 - 3.88E-0%
42103E-03 —2.5%E-05
L. 825E-03 A.T6E-05
8.€TLE-0& —l.C5E-0%
2. ¢BOE-D4 2.B7E-QF

9.00E =05

~1.C50E-02
-1 202E~03
e 120E=-0%
2.890E-03

T»394E-03 ~2.39€~05
T1.540E-03 4.CS5€=05
B EJ2E~03 -5, 26E=03
L.007E~02 T-26E-D%
€.ELZE-D3 ~6. BIE-05
5.930E-03 .08E-05
$5.C3I0E-03 3.38E-OX

Ae 60E-05

-1.5526-03
=% 16BE-D4
3. 192804
batl4E-03

La34TE-02 1.Q3E-D4
L« 398E~Q02 2.21E-04
+5CZE-02 1.¢1£-04
L. £36E-02 2. TeE-D4
LegT9E-07 1.55€-04
L. 2C%E~02 8.C26-05
La LIZE~DZ  Ja ME-Qi

3. L0E~D4

- 1.Z97E-03
~1.101€-01
Wy ESHE-O8
L. 4C7E-02

quﬂa' AC‘}/na
TolS3E=04 =3.41E=07
T1T9E-04 =2.TOE-05
B.1llE=04 =3.19E~D5
9. 250E=04 &L 10E=D5
1«99%E=03 2.5BE~05
b ISTE=O8 =T, L5E=05
SeDFZE=Qh =TFa30E~DS
4. B26E=D% L4 LbE-D4s

4.6RE-05

%« 029E-05
3.017E-04
£.525E-01
—3.242E-03

4.539E~0% L. 12E-05
& hTLE~0% 3.05E—0¢
%2 hlUE-04% B.09E-0&
4.1B6E—04 -1.87E~0%
4. 6%0E—0h  1.3HE-05
4«36LE-0% —L.B3E-Q5
4q lBSE~D% —S.36E—0B

1« 32E-O5

3L 9TTE=O%
3.824E-04
~8.050E -0
22415604

4, 260E=08 B.D4E-DO
S LTHE-D4 ~B.96E-D6
3,995E-04 1.03E-05
3.608E~04 —1.09E-05
*.1900~-0% 1.Q8E-Q5
%+ Z224E-06 =44 ITE—QE
4. 08ZE~04 =bo49E~-00

1.35E=05

5. THOE =04
2. 599E-0%
=1.3%92€-05
3. B49E-04

T.634E-04 2.5TE-05
Toth3IE-04 2.98E-D5
T.32TE-04 1.12E-05
T.1B6E~O4 A 5TE-08
T-5TBE-D4  &JblE-DE
T.512E-04 2.23E-05
TebI4E-04 -1l.6ZE-OT

2.5TE-D5

—%.387E-05
L.132E-04
—=7.391E-086
l.841E-D%
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RPM

;L33
B5C.
B85C.
B5€.
B51.
B52.
845,

F

CalE
CelZ
0.15
0«15
0.15%
Cult

Celt

w0232
«C32322
= 002333
002334
«002323
-002333
«0022335

STAMDARD DEWIATICNS

LONGTFLOINAL CYCLIC PITCH DERIVATIVES

12400
12.00
12.00
i2.00
12.00
12.00
iz.cg

L

R TE
-4.38
~%.07
—4.5%
—%a27
—hakl
~%a.27

LAVERAL CYCLIC PIVCH DERIVATIVES
ROTOR PITCH DERIVATIVES

RESIDUAL

B51. C.2¢
B5l. C.2C
85C. {Q.2C
B45. 0.20
850, U.2C
B4S. Ca2{
32C. UT.2C
845, 0.2C

-0023214
=0023131
002331
002332
«002331
«002332
«002332
=CCZ332

STANDARD DEVIATIONS

LAONGITUDTINAL CYCLIC PITLH DERIVATIVES

Q.89
C.89
C. 89
Q.89
0.89
0.89
G. B9
0. 89

Q.19
0.18
Q.51
lald
1.95

=0.74

=143
=2.26

LATERAL CYCLIL PITCH DERIVATIVES

RESIDUAL

851. €.2¢
853. QazC
a5¢C.  Qa2¢
BS5C. Q.20
848. d.2¢C
85C. C.2C
850, C.l%

«002338
Q02338
gp2ile
-00233&
+002338
+0C233%
+00234¢

STANGARD NEVIATICANS

LUNGITUDINAL CYCLIC PITCH DEHIVATINES

-Q.98
=04 2%

Qa2

L.k0
=LaBu
2455
RLTT T

LATERAL CwCLIC PITCH GERIVATIVES

RESIDUAL

BaG. 0.32C
B45. 0Qu2C
852. C.iC
B5C. C.2C
85C. (Q.2C
84B. C.2C
84%5. " 0aZC
845, 0.2C
84%. 0O.2C

-CBZ334
002335
002336
-CL2313e
=£0233¢
-002334
.C0233¢
002337
« 0023138

STAKQARD DEVIATICNS

LONGITUDINAL CYCLIC PITCH DERIVATIYES

t.31
Te31
T.30
Tu31
731
Ta31
7.3
Tadl
T.32

~3.16
—2.11
~1.02
~0-10

0.5
-3.65
~4abl
~5.586
-6435

LATVERAL CYCLIC PITCH DERIVATIVES
RESIOUAL '

B

5.58
5.80
ba06
S.70
5.62
S.kb

S.54

Dot
Teo2
J. 43
Tetd
.63
U 08
Ja 95
1.08

1.2¢
1+10
0.94
i.05
la%d
.12
Led4

2.6%
2.64
2.57
.44
2.23
2. T8
2.82
2.89
3adel

TABLE A-I.

& cMle ar ACMS. aor CLS_}/:“’

~2x86
—&.97

C.0
0.0
0.0
u-0
0.0
0.C
046

cCooCooOon
RN

CooaaQcoo

-1.035E-05
3.494E-05
b 348E-D5
6.9C2E-D5

-3.207E-05

-8.083E-05

=2.D¢5E-04

S.434E-0%
~La%41E-D5
2. TZHE-DY
2.897E-0%

1.056E-05
1. T24E-04
3. 15BE-04
4.6 BLE-04
aa543E-04
=2«181E~-0%
— 4,54 1= Ca
-7.23536-04

2.994E-04%
-2.4T2E-04%
2.203F—04

3. 6L5E-05
22 843E-04
4. 283E-Dé
Ga9THE=Di
—2a%24F-0&
~4.819F-04%
-9.387F-04

2. TS9E- 0%
~1lal 1404
4. TH2E- D4

1.462E-05
1.T62E-04
4.439E-0%
6.322E-04
T.651E-D4
-1.B38E-04
~4.297E-04
-6, T44E-04
-8.903E-04

2.Z239E~ 04
= 1. Z94E-C4
G+ 8I3E-04

1. 48E-C5
3.39E-CS
-3.89E-Cé
~3.93E-(5
L.54E-C5
2.96E-C5
-4.8HE-C5

& ARE-CE

-3.12E-C%
G+53E-0¢
E¢22E~0%
2+ T6E=-C5

=3+68E~CC

~3.B3E-C5
LeC2E-CB
L.18E~0%

4. ZTE-CE

-1l.79E-CS
5.43E-CE
-laT4E-Ct
3.eAE-05
~2.5LE-CS
~4.23E-CS
4.52E=0%

4. LQE-CE

E.15E~C5
EabbE-CE
2.26E-05
=1.38E~L5
—4«186-05
E.S56E-L6
= Ll.64E-0%
-3.T8E-C5
=5.35E-C&

4. ZBE-CE

b.684E-0%
=1.3176-0%
L.917¢-05
5.05CE-05
~La%%EEF-C5
-8, TL4E-05
—1e338F-04

2.0ETE-Ga
—2.2Z8E-C4
2.VE5E-C5
24141E£-C3

-1.28BE-05
-6.911E-05
—1.355TE-0%
~Z.Ta2E-D%
—4%.Q1TE-C4
B« 1{SE-C5
ieTSTE-Q4
3.128E-0Os

= 1.8 THE-Q4
—8.4G5E~05
-1+138E-05

E. 1L2E~Qt
= l.1%6F-04&
—2.043E-04
—2.8]3E~04

E.T53E-05

2. 002 -4

4. RE4E =04

~laTOYE-Q%
1. ¢28E-C4
5. T26E~Ch

t.eu76-06
= La 334E~-09%
—2.922E~Cn
-4.3056-04
-G.473E-04
1.212E~04
2a516E-C4
3. T24E-Qa
5. 172F-04

= 1e463E-0%
4a BEGE-CH
—5.650E-C4

AC wr € ao
La.q/f M

2. TRE~CS
1. 85E-05
=L+ 09E-0%
~lab9E~Q%
1. 25E-05%
~1l.83E-05
~l.2&F~05

2+HZE-0Q5

4o BEE-LT
1.18E-05
~L.39E-0%
—1.82E-C5
1.22E-05
9. 89E- (16
4.51E-C6
-6 T6E-ge

La4DE-QS

2+ 6TE~Q%
l.85E-05
~l.85E-05
-2+ 12E-0%
=3, 1HE-C6
24 ZHE-GS
—Z.46E-05

2+67E-05

~1.4TE-D5
-2. 19e-07
2+ THE-0Q&
6.52E0Gh
~1.2T7E=05
2423E-0%
ke b4E~D5
~1.208-0G5
~8.3HE-CE

1.53€-05

-3.934E-04
-3, HUBE-O4
-3,6225-04
-3.160E-04
-6, 583E=08
-5, 52660k
-7.1226-04

2.09HE-D4%
=1+ 560E-04%
3.972E=05
1.317€-03

=1.152E~D4%
L.535E6-04
Z4989E-04
5.52TE~Q#%
B2856E-04
~5.0TZE-Q&
—B.T68E~0&
~La2T9E~03

44 6Q8E-04
~4e J10E-O4%
2.009E-04

=l.TOLE-Q4
Le TRZE-Q4
e LOGE-D4
8. 6L 8E-0%
~5.829E-0%
«9, 89DE—04
=1.T3%E-03

4. TO4E-O%
—4%. 38TE-Q%
3.512€-0%

-2+ 16LE-O%
T.5L7E-C5
b, 274E-04
6, T20E-0%
1-084E-03

-5.539E-04

=9, 203E~0%

-1.254§-03

-l.630E-03

3.75TE-O4
~1.50TE-04
1.2T3E-p3

CONTINUED.

AT M. arr

7.17E~05
T.81E-05
—-6.Z8E-06
~6.0BE~05
3.28€-05
2.43E-05
~7.22E-0)

B.57E-05

~%.20£~-0%
4.9HE-03
SeS6E~G5
2.0%E-05
=3.l9E-05
~¥7.95E-05
-2.64E~Q8
3.03&-05

5.66E-05

—-1.10E-05
-1.0TE-03
=T.11E-08

4. 39E-05
=1l.98E-08
—ba4IE-0F

5.19€-0%

4. THE-05

§.T3E-05
-8.09E-06
2.67E-05
2.9%E-08
-3.85E-0%
-3.02E-05
~3. 16E-05
-l.08E-06
~1.96E-08

%.94E-05

CLv/%r
~2.455E-Ch
~3.224%L-G4
—Z246T3E-C4
~1l.861E-04
~2-86%E-04
-4 012E-C4
~4.842E-C4

4.30BE-04

~5.260E-C4
& . 9BUE-05
4.526E-C3

l.372E-C4
-1.213E-0%
-3.5T2E~G4
~Ge233E-04%
-4.8IDE-04
3.84TE-C4
5.658E-0%
B.a TBE-C4

=48 LOE-C4
—2.058E-(4%
1.03AE=-04%

2.544E-04%
=1.150E~-C4
~31.262E-0%
—B.THOE-CA
%.931E-C4
&.BIEE-04
1.202E-C2

—4.9|9E-0n
-6.564E-Ch
4.8026-04

ZuhQIE=-Ca
=5.435E-05
=1.7428-04
—&a40BE~Cu
—8.571E-C4

4« TG5E-C4%

T7.9833E-C4

1.020€-03

1-172E=CD

=3.2T2E-04
=1.894E-0%
—Z+.3T9E-C4

ﬁCLV/Ga

3. TOE~CS
2. £TE-DO5
—la4&E-05
= 1la 79E-05
2. £4E05
=2 42E-05%
~1.ZCE-GH

J.bTE-(S5

5.52E-05
-2.£TE-05
~9.44E-C5
-7.856-05
6.96E-05
1.00E-Cé
2.828-C5
-5. T6E-L5

B+ 1TE-C5

La31E—O%
Ze L4E-C5
— 6. TRE-O5
~la16E-04
Ba94E—05
9. 96E-05
=1s5TE~Ch

L 40EC4

~S.64E-05
~5.50E~C
ke 4S€-05
Zab SE-05
=2.43E-(5
4« 3ILE-C5
4. BSE-D5
= l.3EE-05
—2.39E-05

4. 14E-0%

C jaa

La963E~Q2
2.CLABE-02
24 L28E-02
2.224E-02
1l.%0TE-02
1. T93E-02
1.712E-02

—&a LO4E-D%
4o 7ICE-04
4. 555E-04
1.685E-02

L. S44E-02
2. 7896-03
2. 255E-03
2. 575E-03
3. 470E-03
1.546E-023
1.C82E-03
5.290E—G4

T2 kDLE-D4
=3.7L3E-05
2. 1%4BE~G3

1. 295E-03
T.63TE-03
B.159E-03
8. 777E~03
£aE29E-03
6423TE-D3
5.2356-03

6 L 2GE-04
~§.£32E-05
BalQLE-03

1. 392E-02
L.44%E-02
1.5196~02
l.554E-02
1.£QLE-02
1.307E-02
L.253E-02
1. 199E-02
Lel42E-02

&.7101E-04
—b.EBGE-05
L.583E~-02

A&j/ﬁw
~1eBO0E-D4
=2+ T9E =04
=2+ ITE-0%
=2+ QZE-0%
—2+ t&E-04
3. 4LE- D4
-La4bE=04

34 1ZE=04

-5.56E-05
2.82E-05
5.56E-05
5.20E-05

—4.52E-05

-5.06E-05

~1.32E-05
2.B3E-05

5.67E-05

—Ha%lE-Q5
=9 46E-Od
T.8BE—-Q&
L.C2ZE-Q%
—4.4TE-OT
=ha36E-0%
L. 26E-04&

1. L4E-C4

2. 80k-04
1., S2E-08
L. 26E-D4
~1.50E-0h
~9. HE-05
—2.20E-04%
—1.20E-D4
—2.C2E-05
—2.2TE-05

1.91E-D4

Cc}ﬁw
1.45TE-03
1. %BIE~D3
1.51B8E-03
1+512E-03
1.%1ZE=03
133003
1.252e-03

T.629E-05
8.583E-08
2.TME-Q5

L. T09E -0

3. 550F -4
3.406E 0%
3.062E-08
2. 661E 0%
2:.259E-04
3.964E 06
%.323£-0%
4aBEYE—O4

~&.3BTE-05
«Z2.202E-05
3. 549€-04

A.96ZE (4
3. H3IGE-DS
2.951E-04
2.320E -D4
A SELE-Db
5,091 E-D%
6225604

—7.059€-05
3.93KE-0E
3 LSOE L

b, TQBL —04
5.68TE ~04
Zu TTHE -4
4. 021E—D4
3 341E 0%
TabSRLE-O4
B IHE -4
9 022E—0%
L.003E-03

—9.3D7E-0%
2« B49E-05
3. 154E-0k

Acg/ﬁr
300605
2.55E-05

~1.86E-05
—4%.30€E-05
4+ HBE ~0b
“lei3E~05
~4.ATE=Q5

4. ME-05

~Z+25E-00
b.45E=06
~6.DHE=0S
~1a04E-05
5. 15E=00
8a TLE=O8
T2 J4E-D8
—B.T2E=08

9. 16E~08

ToloE=06
T-24E06
=7.36E—0b
—9.29E-06
T« 20605
T ATE-Ds
~1+1BE-0%5

i« 11E-05

—1+43E~05
-1.8]1E=0%
~6.6lE-08
E.1TE06&
L.65SE-08
2.50E-05
L.51E~05
—1.33E-05
—Lal4E-0&

L.&TE~0O5
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RPM. » n : 8, B

B45. C«2C .C02232 Q.89 U lb Ou%b
B%5. O.ZC 002735 ¢.90 =J.0R G926
845, Q0.2C .002335 .90 =0.09 LaTé
84%. C.2C ,0UZ2335 C.89 .07 3.09
B5%3. 0«15 .00233¢ C. 69 =0.l8 Dall
€45. C.15 .002337 Q.89 ~l.20 -.18

84B. (.2C .002332 C. 89 -0.58 =L%0
STANDARD DEVIATICKE

LONCITUDINAL CYCLLL PITCH DERIVATIVES
LATERAL CYCLIC PITCH DERIVATIVES

AESEDUAL

#52. QaziC .CC233& 3.3l +la22 L.5E
#451. C.20 002337 .31 -1.20 2.26
A5¢. 0.2C .C02338 3. 30 -1.11 1.00
85{. 0.2C .CC2337 3.3 ~1a22 3.80
As8%. 0O.sC .00233¢ 3.3 -1.20 0.80
Bas, 0.2C 002335 3.30 -1.07 D.49
A4<, C.2C .C0Z335 1.30 -1.33 ~Lab9

STANCARD CEVIATIONS
LONGLTUDINAL €YGLIL PLYCLH DERIVATIVES

LATERAL CYCLIC PETCH DERIVATIVES
RESTRUAL

85L. C.2C .002338 7.30 =2abb 2.68

BuS. GC.2C LC00Q233¢ 7.31 =2, 47 .03
B4%. 0.2C 002338 T.31 =2.52 Y 3b
B4%. d.ZC .002335 T.31 ~d.3% 2.33
Bas. Q.20 .C0Z2334% 7.30 ~2.49 1.89
848, 0.2C 00233 1.30 -2.52 1.13
A4S. f.2C .002331 T.30 ~2.457 0.14

85C. 0.2 .0C233F 7.30 -2.5% -9.19
STANDARD CEVIATICNS
EONGITUDINAL CYCLIC PLTGH DERIVATIVES

LATERAL CYCLIC PITCH DEREVAYIVES
RESIODUAL

B851ls GasC 002334 Q.91 -D.Z22 [T

85C. Q.ZC .00233% 1.92 =020 Q.52
851. O.2C .002332 2.93 =0. k% Q.57
A51. ©G.20 .C02332 4+95 ~G-00 D.00

848, G.20C a002332 6,98 U E] D.b3
STANGARD CEVIATICNS
COLLECTIVE PI1TCH DEHEVATLYES

LONGITUDINAL TYCLIC PITCh DERIVAVIVES
LATERAL CYLLIC PLTCHK DERIVAYIVES

RESIDUAL

&5C. C.2C .C02373 4.33 —1-43 L-48
B41. Q.20 002373 5.31 ~l.32 L.b8
B4%. C.2C .002372 T.2% =l.588 L8l
84%5. f£.2C 002372 B.30 ~1la.t1 L.97
b56. Q.20 .CQE37D 229 ~La33 Laad
85%¢. 0.2C LC02372 1.30 -l.34 Ltk

STANDARD DEWEIATICKE

COLLECYIWE PLTCH DERIVATIVES
LOMGLITUDENSL CY(LIC PETLH DERIVATIVES
LATERAL LYCLIC PITCH DERIVATIVES
RESIDUAL

0.0
0.0
0.0
Ga0
0.0
0.0
0.0

coannNoaaa
R

coQocoac

0.4
0.2
0.0
0.0
9-J
G0

TABLE A-I.

CM:,.:! ‘ar .ﬁCMa‘ e CLa.q/atr

2.12%E-05
-2.183E-04
~4.485E-04
—B.350E- 0%
L. 5H2E-04
2.741E-04
6. TIZE-D4

~1ls390E-04
—3.304E-0%
1.4326-04

—Ll.4%b4E-05
—2340E-04
— 4 FHEE-DO4
=T.513E-04
1. 984E-04
3.142E-04
T.08LF-0%

~4.822E-05
—3. 225604
%, L5S0E-04

-1.086E-05
-2+ 19504
—h & HCE— 0%
=T.4ELE~ 0%
2« JLIE-Q4
%.504E=-D%
G.442E-04
8.439E-04

2.58%E-04
—2.968E-04
1.4TOE-03

2.DEZE-0S
2-D4BE-Da
4ol 5%E- 08
T.365E~08
1.00SE-03

L. 5T0E- Q4
3.853E-04
= L.6H8F- 04
T.53%E=-05

L. TT4HE- 04
1.099E-04
&al4BE-0%
B. IOLE-0%
= la%B3E-0%
= 1. 456E-04

1. TSEE-CH
S.955F-05
—L.6LLIE-04
—2.601E-04

Ea.COE-C&
~5.48E-05%
~3.11E-CS

2.55E-0%

1.19E~=C%
4.4TE~CS
-1.21E~CS

4.30E=-C5

~1.87E~Ce
3.C2E=CE
1.TeE-Ce
1.6BE~0Q8
—1.T5E~-C%
6. 2LE~CE
6. THE-CE

1.ClE-CS

2.49E- (€
2.488~0%
&.83E-C
-1.€2E~0%
=3.37E-C%2
~2.TAE-CS
3. 2DE-CE
S.4LlE~-CE

2. TIE-LE

—2.C2E-CF
~4.COE-CE

3.15E-Q%
=1.15E-0%
~4aSTE-C( L
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Q By9BTE~06 ~1.42E-C% T.C35(-07 -Bab3E-06 —kadIBE—0% ~8,Z1E-D5 TF.729E-C5 —3.22E~C9 2.556E-03 T.L0E-06 3.44TE~O4 —),&T7E-05
9
Q
Q
B852. C.27 .CO2328 .11 -0.32 Oukd 1]
0
0
1]
Q

o

G =24 R10E-04 —2,L9E-C% -2,024E—C4 —L.02E-0% —5.759F 104 ~8.54E-09 —2.627E-0% - 1.34E—05 2.405E-03 —H.87E-D&  3.243F—U4 ~1.30E-05

bl ~haB256-04 3.45E-Cb —4.150E-0% 3.12E-06 —9.949E—0% 1.79F-05 =6.41CE-C4 6.1LE-0& 2.284E-03 —8.39E-0b6 3.195C-G% &.b8E-O8

1] Ta3l5E=05 S.CHE-08 -3.503F-06 -To46E-06 —L.099E=05 ~8.6BE-0b Tab4ZE-CS ~ZaCSE-C5 20 JVGE-03 1. l&6E-0% F.649E+~04  5.49E~06

4] 2+118E-04 -1.M9E~Cé¢ L.378E-04 1.02E-05 2.952(-0% 2.20E=y5 3.13CGE-04 —3.5EE—CE 2.747E-02 2.13E-06 3.638E-04 —8.156—-Dé
B5%. CQ.2¢ .00232B 112 -0, 50 =-0.0% 13
B5B. CQ.2& .OC233C l-12 =0.9% ~0.T1 1)
B61. O.2¢ .CO2327 ‘lald ~l.i%5 -1.78 @
B&3. 0.2¢ .002227 1.09 YRS 21806 [}

3-LTBE-Q4 T.3BE-Ct J.0GEF-C4  2.2TE-06 @.9958-04 3.24E+D5 &6.0B2E-C4 4.BZE-C5 2.563E-03 -1.2TE-04 4.043E=04 L, 7ZE—OQ5
%o TUTE-O4  T.23E-C5  S.0058-04 2.56E-C5 B.3o4E-04 1.68E=0% 1.0L1E-C3 &.S2E-CY Z.5CTE~03 4.24E-05 $.2506-04 L.4LE=-05
6+ Z5TE-0& —3,7BE-05 7.5436-04 B.4TE~OB  1.1364—03 ~3.T06-95 L.404E-03 —3.54E-C5 2.362E-03 —1.39E-04 S.414E-04  5.696-06
B.689E-D4 -1.14E-C5 F.650£-04 -1 50E-05 L.5U5E=03 =6.92E=05 1.822E—C3 —L.B4E-C5 2.£456-03 1. l4E-D4 4.523E=04 =L.44E=05

STANDARD DEVIAVILNS ' ' 3, L2E-CE 1.43E-05 B.61E=U5 4. 16E-0Y L. C3E=Qu 1+ASE=05

LONGITUOINAL CYLLIC PITCH DERLVATIVES 2. 1L TE-D% =Ll.lBlE-0Q4 I lakE-Do =2.254E= 0% 1.228€-04 =1l.491E-u5
LAVERAL €YCLIC PITCH DERIVATIWES =2-B26E- 04 —2.378E-04 -5, 265€-0% —4.20%E-0% = Ll.b36E-04% ~2.5B5€E-05
RESIGUAL . . A,033E- 04 1.935E-04 G O0LE-D% 4.Z80E-C4 34 CH3E-03 3. THRE—Q4
851. 9.21 .CD23e&0 4.05 | -l.92 1.97 %4 LOJE=05 —4.66E-07 -5.T70E-Db  9.096-0b i.522E06 2.0G4E=05 L.13SE-C% 5.006-06 7.E75E-03 1.5LE-05 2.6CTE~D4 —1.80E-06

851, Q.2¢° .0CZ2381 %.05 —i.98 lal®

[

4 2.308E~04 —€.T6E-Ch  L.656E-04 ~leLBE-D5 3.154E-0D4 —3.260=05 4.6726—C4 —5.83EC6 7-6I4E-G3 —5,3TE-05 1. 924E—D4 3.456-07
Baf, L4271 LCR236C 4 D% =L.9% Qate? ]

[}

a

c

v

o

[} 4eh JAE-O% 2. TEE-CY 3, 27LE-L4 -2.35€-D& H.65TE-O4 2.28E-05 7T.919E-Q4 =T7,.806-C& T.583E-C3 L. LlOE-04 4.07T€-D% 2.10E-O0s
B50. O.2¢ .002763 e 0% -2.03 =0.62 o
883s C.2t .00236) . .04 =214 =1+30 1]
BS5k. 0.2¢ .002361 L) -2.3%9 ~2.2% o

6+150E-0% —2.30E~05 5.4(9E-C4% 2.TIE-Co 1.0Ll2FE-03 ~Z.0HE~05 Lel7HE-C3 1.LCE-T6 T, TTTE~03 -1.41E-04 4.453E-04 3.286-06
Ba522F~0k —3.866-CE T-468E=04 3.10E-C6 l.4%4E-U3 L 72E-05 1.539€-03 &.856—C6 B.G256-03 4.53E-0% 4.TS0E—04 —T.4SE-D&
1.092E-03  7.19E=Q0¢ S.624E-04 ~B.26E-0T L.439E-03 |.39E-06 1.869E-(03 -4.64€-06 H4(8CE~C3 7T.25E-06 5.382E—D4 2.T0E-D8

STAKCARD DEVIATICHE 2. 19E-C5 G 0SE~-0e 3.17E-0% T.5TE~Gb L. 12E-0Q4% S5.Z1E-D6
LONGIFUOINAL CYCLIC PETCH DERLYAVIVES 2.TBZE-0%5 -2.5CIE-D5 2a094E-lih 4.B80uE-C4 =4,t65E-04 =1l.364E 04
LATERAL CYCLIC PITCH OERIYATIVES =2, 51 4E-08 ~Z2.302E-04 ~4a4% LE~04 . ~h . TROE-QY 1,529E-04 =2.578E-05
RESICUAL S.851E=04 3.855E-C4 B.% 3E-C4 1.984E-03 G.561E-03 1.508E -0
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TABLE A-I. CONTINUED.

RPM u P fy ' fe e C”‘;_a/‘w ACMS_q/ua- CLB.Q/GU acLa.s/w CM/atr ACM' ac €, foo dCL/uw C}/urr ACI/uu- Cg/ao' M(yiw

~3.BOFE-05 —4.%5E-CS E.317126-C5 -T.50E-07 ~2.502E=08 ~B.T0E-0% 6.391E-05 -6, 44E=05 1.513E-02 -1.34E-04 T.Q4HE-O04 —2.83E-05

B45. C.28 .00234¢ T.98 ~4a39 .44 C.Q

B41. Cadt 002344 Bl —4.23 hahY 0.0 —2.296E-04 2-11E~0% —1.8L5E-0% B.2TE-06 ~5.0056—0¢ G.426-0% —1.186E-C4 —2.21EC5 1.52%E-02 la48E-06 &.55FE-04 -1.34E-05
B48. Ca2¢ L00234% T 9% wha )2 Sekl 0.q —5.196E-0% -5.%0E-¢T - 3.686E-04 3.59E-05 -1.033F—03 B.12E-06 —6.408E-04 7.43E-05 1.501E-02 - 1.SBE-04 6.1TCE-04 L.40E-Q5
B41. Q.2¢ .00234& T.9% —4.27 be32 0.0 —7.589E-0% ~1.T7E-(5 ~5.951E-04 -5. T2ZE—05 —Ll.500E—03 —5.94E-05 ~1.032E~C3 -T.32E-05 1.31%-02 1.91E-0% 5.860E—0% 1.73E-05
HSC. Qu2¢  .00234¢ t.97 L L 2.83 Qa0 2.501E-04 1.626~06 2.0316-04 2.59E-0& Z.05TE-04 e.07TE-07 S.061E-C4 4. 87E-06 L. S2BE-QZ —4.66E-0% T.794E-04 -l.16E-05
85¢- D3¢ 002347 T.497 —4.50 212 a.a 4.TIEE-O4% 1. TQF-C5 3.074E-04 H&.56E-05 6.083E-D4 T.3HE-0% B.622E-0¢ L1.17E-04 L 540€=02 ~2.21E-05 H.619E-04 Z.20E=-05
BaC. C.2& 002357 1.971 =431 1.78 u.0 5. 24CE-04 2-BlE-CS 3.534E-C4 -1.56E-06 bB.H44E-O4 2.16E-05 T.TTLE~C4 S.24E-C6 1.5656-02 6.20E-05 B.260lE-0% -2.TIE-DS
B56. 0a2& L0C234S T.% —4e29 1.81 0.0 5.014E-04 l.TIE=CS 3.7200-G4 2.8%5E-05 &.129E—04 -3.27E-0% B.279F-04 d.05E-05 1. S57E~Q2 —2.4TE-05 B.653E-04 1.49E=-05
H5C. Cs+2€ .0C2348 " 1.97 4233 0.80 Q.0 7.5B4E-0% —6.27E~C& 5.230E-04 -2.90E-05 L+102E—03 -1.56E-05 1.L0LE~C3 —5.34E-C5 1.586&-02 1.42E-04 B.9THE-0% —2.20E~05
B4b. Gal2B8 002347 T.% —4.39 -0.13 [ +] GuBTSE—-04% —4.20E=05 7.4C9E-04 -3.21E-05% L.530F-03 —2.976-05 l.&T7E~C3 —7.27E-0% 1.5766-02 -5.23E-05 1.01TE-03 3.16E-0%5
STANCARD DEVIATICMS 3.17E=-CE 3.66E-05 ©.0HE-OS 7.52E-05 L+ 25E—-D4 Z.55E=05
LONGITUDINAL CYCLLC PITCH DEWIVATIVES ~1.651E-0% =2.TI5E-0% -1.%33E-04 -&.62LE=04 5. €13E~04 —%4.321E-0%

LAYERAL CYCLEC PITCH DERIVATIVES —Z2aT11E-0% = L.3E4E=0u -4.618E-04 ~-3.T60E=04 —1%43E-04% —b.6T2E-05

RES IDUAL 2.6 7BE-D% —4.620E-C% 8.679E-06 -1.410E=013 1. 835E-D2 T 861E-0%

B5C. 0.2& 002334 12.03 -7.98 5.90 0.0 ~Z.634E-06 5.B3E-0f 1.3T36-05 2.50E—05 -3.744E-04 &.73FE-05 -1.233E-04% ~¢.096-0% 1.581E-d2 2.43E-Q05 1.6T9E-02 -1.73E-0%

85Lk. O.2¢6 002332 L2+03 —H.13 LY. 1] ¢aa —2.258E-04 4.56E—-CH —1.7THE-Q4 -3.52E—C5 —~T.069E~04 T.90E-05 —4.T6SE~04 -7+ 16E-6% 1.GB2E-D2 1.22E-0% 1.553£-03 —6.99E0%
BS5l. C.2€& .002333 12403 —H.GL T.93 Q.0 ~4,B&IE~04 —1.B9E=CF ~3.352E~C4 —2.11E-05 —1.146E-D3 ~2.54E-D6 —B.34TE-C4 —5.03£«05 1.549E-02 7.50E-D5 Ll.463E-03 —l.bZE-05
A5C. Q.2¢ 002330 12.03 -8.18 B.T79 0.0 —7.556E-04 -4,l8E-C5 —9.)CLE-04 -2.80E—05 -1.60BL~03 -5.5%9E-05 —1.143E-03 4.G3E-06 1.548BE-02 —2.60E-0% {.349E-03 —3.52E-05
B47. C.2& .00231% 12.03 -a.27 LR L 0.0 ~9.BAAE—04% —E.45E~C& -€.10BE—C% 5a18E—05 —Z.043E-03 -3.10E-05 —i.493E-C3 8,65F-05 Ll.S3LE-0¢ —8.CS5E~0%  ka365E-0F 1.04E-04
B4%. C.2¢&8 002321 12.03 -7.87 5.09 Q.0 2.621E-0% L-C#E-05 Ll.b6S4E—C4 -1.2BE-D6 T.015E-05 1. G4E-0b  3.25TE-0&  4.458-00 1.594E-02 @.36E-06 i.T7IE-QF -5.55E-06
852. G.2¢ Q02325 12.03 -7.13 4o Us Q.0 4. 14SE—0% — L. B2E~CS 3. 1B9E-04% —l.5TE-0b 3.625€-06 —2.28E-05 &.693€-C4 k.44E-C5 1.598E-02 -2.85E-0% 1.916E-0) l.28E-05
89C. C.2¢ .0C233C 12.03 —7.91 2459 C.0 6,153FE-08 —L.1TE-L9  4.561E-04 —2.7TE—05 T.6b5E-04 4.G8E-06 1.0296-03 ~%.ALE-0S 2,CO0#E-02 ~2.97E=0% 2.033E-03 —4,86E-05
Bhea. C.2& 002330 12.03 -7.87 1.6%9 Q.0 BaldIE=04 — ). BHE-CS £.G01E-0& 3.80E-05 1.051€-03 -5.25E-05 1.474E-(3 BaCHE-CS 2.ClHE=02 S.4%E—QT 2.255E-03 B.T4£-05
STANCARD QEVIATICAS 3.TTE-C5 I-65E~05 5.53E-0% &e41E-0% 7. C7E-U5 . &4BIAE-05
LONGITUDINAL CYCLIC PITCH QEALVATIVES &.6T6E- 4 L.6d5E-04 A, 58 4E-04 4,279E~04 2. %5 HBE~ 04 -2.T27E~-05
LAYERAL GYCLIC PITCH DERIVATIVES —1«970E-04 +1.5CEE=-C4 =3, 443E-04 -3.386E=C4 -B.105E~0¢ -1leL13E-0%
RE SIOUAL 4ad44f-D3 24¢22E-03 6. 99%E-01 ».331E~-01 2.223E~02 2.k40£-03
84E. DaZE 002342 *, 00 -Ll.85 1.54 D.06 3.3265-05 Ze2TE=GS —2.2E56-C5 ~5.36-06 —Z.25880% 3I.B)E-05 1.546F-09 =1.03E-C5 A.116E-03 1+CSE-04% 3.&6TTE-04 L.93E-05
85C. Q.2¢ .0023%2 4. 00 ~l.80 beT1 L.17 1.BAQE-0% —&.{3E-0h -J.628E—05 3.05E—0T —2.560E~04 —1.0LE-05 1.16%E-04 -1.47E-Co H.BALE-03 L+29E=05 3.2T9F-04 B.THE-DO
B45. Q.28 .002342 4.00 -l.b4 l.58 .13 1.5E26-D% -1.CBE-C5 2.%74E-C5 4.15E-Ct 6.972€~06 ~1,16E6-05 Z2.273E-04 1.12t-C5 L1.CBAE-02 -5.55€-05 2.343F—{h -%.26E=-00
B4S. C.2€& .002342 4,00 -l.53 .69 Se2% 2.6246-Dh 3.BBE—06 5.3606-05 S5.66E-07 L.O4TE-D4E 4.TaE-06 2.672E-04 3.44E-0t  1.234E-02 3.64E-0b |.140F-04 —1.55E~05
85C. Ca2¢ .C0234%2 4.00Q =l.64 l.%8 —0.89 ~%.438F—05 —F.S5E={¢ -1.0S5E~05 -2.11E-06 -3.472E-04 -¢.316-05 L. 783E-C4 ~1416E-C5  7a23LE-03 5.556-05 3.T54E-D4 L.HBE=05
BS1. D.z€ .002342 4. 00 +1.59 1ated —2.87 = 1.26T6-08 1.24E-Ct -1.526{-05 -2.TIE-06 -5.021€~0% &4.58E~06 1.4A8E-04 —9, 4%E-06 S.4lEE-03 5.80E~0h  4.260f-04 3.TOE-QS
852. D.2€& .004342 4.00 ~Llabd l.42 —4.97 -—2.344E-0% —2,35E-C¢ —4,444(-05 5.1TE-0b —6.F46€r0s -2, 796-00 L.595E-Cx 1480E-C5 3.5Z3E-03 —T.4LE=00 4.42BE—04% —4.42E-G5
STAMNCARD CEYIATICNE 1a65E-C% S« E-0O8 2+ T5E-05 1.&3605 5. 35E-05 3. T9E~05
LONGITUDINAL C¥CLIC PITCH DERIVATIVES =1.183E-05 J.abhuk-Céh -l.4l3€-Q5 B.826F-C% -1.492€-03 —6.210E-0%
LATERAL CYCLIC PEYCH DERIVATIVES -2.6%1E-06 —3.2713E-C4 ~GubbSE-D4 =€.4d9E=Ch =~ 3. E34E-04 24+ 584E =04
ROTCR PITCH DERIVATIVES S.%34E-05 1.500E=-05 3.818E-0% 2.189E-05 be B29E-0% -3.523E-15
RES[DUAL &, Q1SE-0n 1.G5E-C3 5.4%2E-04 2a290E-C3 L. CBIE-03 =1.07T2E-D3
BSC. Ca2é .0D2314 8.00 -5.11 3au? 0.07 =7238TE-06 —1.49E~C5 ~T.HI2E-06 —1. FTE-06 =6.006E-04 -3,3BE-0% ~2.224b-Ch 8. TCE=C7  1.393E-02 1.57€=0% T.3886-04 3.52E-08
B45. Qa2& 002315 8.40 -5.22 3.76 l.le u95HE-05 ~2,C2E~05 24 749E-05 1412E-0% -5.191E-04 -5,41€~-05 —1.451TE-04 1.BLE-06 1.%BGE-02 2.586-05 7T.336E-04 —2.03E-07
Bat, CLa2¢ .002314 8.00 -5.19 3.9% 3.l1 1.590E-D% —5.51E=Ce 4.043FE-05 4.89E-06 -3.587€-04 —L.99E-05 ~1.525E-C4 4.3LE-0¢ V.£45E-02 7.66E-05 7.038E-D% —-la92E—0b
B45. Ca2¢ .CD23L6 8.00 ~5a15 3.97 5.27 3.L75E-0% 1.5PE-CS E.8G9E-05 «TablE-06 -6. 12305 4.3BE-0% —B.3M0E-C5 —4.38E-C6 1.B802E-02 —-1,00E~-0% 6.820€E-L4k —B.12E-Q&
BeS. 0Qa.2¢ 002318 8.40 =5.35 3,08 —0.88 -6.206E-05 1.%56E—C% —2.28TE-05 -5.42E-06 ~6.526E-04 5.05€=05 -2.213E-04 — 1,006~ 0t  1.20%E-02 -1.47€~04 7. 39LE—O4% —L.04E=05
85C. 0.2¢ .C0232Q 8.40c -5.00 3,88 ~2.8b -1.LRCE-04 1.15E-C% ~4.562E-05 Z.%4E-07 -7.023E-04 4o ZBE=05 —7.65LE-C4 -5.T8E-C6 Lo l44E-02 —1.33E~04 T.862€-04 —9.95E-04
Bas.  d.2¢  J00232C0 g.qac =5.1% 3.55 —4,45 -2.636E-04 —7.84E-C& —T.328E-05 -1,596-06 —9.403F-04 —1.32E=05F —2.537E-04 3.3DE-06 9.57BE-43 5.60E-05 B.02BE-04 -l.02E-0&
STAKDARD QEvIaTiICNS 2,39E-C¢ 9. 0DE-Ub 6.03E-05 6. TIE-CO Lo %0E-0% 9.63E-086
LONGITUDTIMAL CYCLLE PITEH DERIVATIVES 1.589E-0% 3.225E-05 5.BT3IE04 1.9TSE-Ch ~Tat25E-Cb H.561lE-05
LAYERAL CYCLIC PITCH DERIVATIVES ~H.23IEE-05 ~3.i52E-CH -3.218E-0% —2.8HEE-CH ~1.3E3E-C4 -5.370E-05
ROTOR PITCH QERIVATINES 5.793E-05 l.6015€-C5 Fa304E-05 2.93LE-C5 be CT4E-04 ~8.926E-06
RECZiDUAL Lel&2E-0] Jale2E-C4 3.7¢6E-C] 1.93iE-C2 La437E-D7 l.23TE-02



M

LT-M
452,
H5C.
B52.
85L.
£52.
851.
851.
E4E.
B4E.

m

C.2e
0ale
d.3¢
Q.38
0.3¢
[T
a.3¢e
Q.25
Q.3¢
C.im

.0C2321
-on23zz
-CC2315
«DE2AZC
N FEF
-oczane
«0Q24CF
aC02ac3
L0024C2
-00z4C2

STAMCARD DEWLAYICKS

LONGITuUOINMAL CYLLIC PITCH DERI

4el2
hell
4al2
4.12
%al2
all
4al5
deld
e lh
%alb

-3.16
=Zed%
-1.0%
=0.08

Q.bl
-3.98
-3.00
~4,0%
—4.91
~%e93

VATEVES

LATERAL CYCLIC PITCH DERIVATIVES

RESIDUAL

B5L. Ca3d¢
B3C. C.3¢
B5C. C.1e
B51. Q.3d¢
B5C. 0.3¢
B45. Q.3¢
B5L. C.3t
B4%., 0.3¢

092375

'+0Q23 78

«Q0237%6
«E02392
002384
+00237%
0023748
-002383

STANDARD DEWIATICHWS

8.01
8.02
8.01
8.01
BaD2
8.02
8.02
4.01

~6. 27
~5a31
—4.12
=3.21
~2.01
~T.05 .
~f.22
-8.52

LONGITUDINAL LYCLIGC PITOH DERIVATLIVES
LATERAL CYLLIC PIYCH DER[VATIVES

RE L [OUAL

BéS. OC.lc
850 Q.1¢
84%9. D.3¢
B4B.  0.3¢
83C. .24

002215
00231
+002315
«00231%
« 002316

STANDARD CEVIATICONS

4,00
8. 00
8. 00
8.00
8,00

=Ta40
—4.89
~haldl
—B.l3
=9.12

LONGITUDINAL CYCLIC PITCH DER[VATIVES
LATERAL CYCLEC PITCH DERIVATIVLS

RESIDUaL

E48. .38
B48. Q. 3&
851. 0.3t
849, 0.3¢
B850. 0.3¢

«QQ231¢
-0GD23112
+C0E3Le
+002318
002318

STANLARD DEVIATICNS

LONGITUDTNMAL CYCLIC PITCH DER]

8.00
4.Q00
8.0¢
.00
8.4q¢

~Babd
—-4.30
-2aT8
—6.31
“T.22

VATTIVES

LATERAL CYCLIC PITCH DERIVATIVES

RESIDUAL

845, 0.50C
854. 0©.51
850. Q.5¢C
84%. (.51
850. C.51
850. 0.50

=-002311
+ 002310
+ROZ311
= 0023C7
-0023C7
« 002308

STANDARD DEVIATIONS

0.4a0
8.00
8.00
B.00
.30
8.00

=Tult
-B.18
-8.83
=T.9%
—6.22
=5.20

LONGITUDENAL CYCLIC PITCH DERIVATIVES
LATERAL CYCLIC PITCH DERIVATIVES
RESIDUAL

LS

2.%0
2,31
2,14
1.83
1.81
2.53
2x 30
2.15
2+37
el

3.9¢6
3.81
J.ee
3.4l
3.59
3.83
403
hel?

490
4. T2
%add
ha39
Qaib

2.89
3.05
2.9d
Z.8%
2.H9

3.37
3. le
3.23
3.40
3.43
3.40

a CM3.3 (T4 ACNLL:»/uc C"a. aa Ac"a,a/na Cu foo AC, far
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3. &9E=04

L+ 129€=Q3%

—Ea TIGE—Ou

3. 380E-02

T.3356-01 —3.05€-05

T.3TBE-03 1.05€-04
T« 290E-03 7. Z20€-G5
7. 101E-03 -1,.63E-05
b, B90E-03 2.2LlE-06

Te258L~03 ~1.12E-U4
To2T3E-03 -1, 4BE-05
T« 409E~03 ~T.42E-05
Te540E-03 —1. LOE-05

TaT45€-03 1.COE-O4
B.2BE~-DS

~1s 29GE-0h

—B8.%31F-0%

T.1T8E-Q3
1. 2THE—0z —%.54E-05
la267E-02 —ba09E-0%
1agTEE=D2  L.S9E-0%
1.235E~02 =-&.50€-05
1l.218€02 -Ta48E-0%
« ZCOE-C2 4o 3%E-05
1.308E-02 -5.53E-0%
1.322€E-02 —).04E-Q%
L 14E=O%

S C32E-08

~1.410E-04

1-370E-02
L+ 791E~-02 T.41t=05
1.173E-02 9.50€~-05
1.750E-02 -1.G0E-06
1.725E-02 1,17E-05
1e 194E-02 ~&. 18E-085
1a194E-02 —1.LT7E-O4
1.B34E-02 1a31E-D%
1. LTE-C%

4. £32E- D4

~lalZ4E-04

2.297E-02

ccy&u Acc}/(w

L+557E-03 —l. LQE—05
l.%07E-03 -1.28E-05
Lo369E—03 —1.54E~05
1.2T1E-03 —1.33E05
L.60JTE-J03 ~1.58E-05
2. 18E=QS

—9.370E-0%

1.915E-05

L. A5%QE-04
3.212E-0% -b.02E-06
2.B19E~04 -3.4TE-~QS
2.BUZE-Q4 =6.93E-Q6
2.8TLE-Q% 2.4Q€-Q%
Z.858E-04  2.49E-06
3.965E-04 1.B9E=05
3.692E-04 9.B0E=0&
3. 596E~04 =2,85E6=05
3.999E-0% -1.L1E-05
4612604 3.lLE-O%
Z.44E05

5. B45E-05

-3.122E-D5

5.B23E-0%
b hebE~Dh ~4.TZE~-Q5
G.0LlGE—O4 —-3.44E-03
b.368E-D4 -3.22€E-05
5.31TE-U4 3.3TE-Q&
%.@18E-04 S.5LE-Q3F
Ta274E-04 -1.09E-03%
5.237TE—0% L.A9E-05
9.000E-C% 5.03E-05
4. 54E-05

T.T99E-05

=5.972E-05

1L.38CE-03
L.5ZTE-03 B.43E-06
La39&E-03 -4.0B8E-05
1230%E-02 l.26E-05
L.228F=-D3 2.L13E-DS
1e436E-03 4.B&E-0&
la7T4k-03 -2.8BE-0%
1.935E-03 3.468E-05
3.37E-05

ha53TE-06

=Ll 290E-D4%

2.282E-03



6%

852«
5%,
83z.
Bas.
B5C,
85z,

Q.25
C.3€
Q.3¢
043¢
C.3%
Q. 3¢

=0023 54
-002383
«C023E%
+002383
«CC2IED
-002375

STANDARD LCEVLIATICAS

COLLECTIVE PETCH DERIVATIVES
LONGITLOINAL CVCLIC PITLH DEALVATIVES

4.05
6. 0%
T.04
B.02
2.09
O. 16

-2.63
-Z.83
-2.81
-2.87
~2.33
-2.28

LATERAL CYCLIC PITCH DERIVATLVES

RESIOVAL

85C. 0.3¢
85L. C.3¢
ESC. 03¢
B85C. D.3¢
8%l d.2&
B85C. ©.3¢
85C. J.34¢
85C. C.3¢

«00J382
-002381
+0023 18
-00238C
002372
002311
002371
=002364%

STAKCARD CEVIATIONS

COLLECTINE PITCH OFRIVATEVES
LONGITUDIWAL CyCLIC PITCH DERLWAT)VES

8402
10.02
1l.a3
12.42

8.4l

7.02

8,03

5.08

“ha bt
—tal3
~b4l2
~bal4
-b.lT
=5.97
~5.93
~5.65

LATERAL CYCLIC PITCH CERIVATIVES

RESIDUAL

4%, 0.3&
845, €. 3¢
B5¢. Q.3
BEC.  Ca2¢
B5C.  Cale
85¢, 0.2¢
#5C.  C.3¢

+ 02335
002338
«UG2335
«L02339
-002337
00223
«002334

STANCARC CEVIATICAS

LUNGITUDINAL CYCLEIC PLTCH DERIVATIVES

%a 00
4. 00
4.00
.00
“a 00
% 0D
4= 00

—2a2\
-2.20
—2.25
=210
=21k
~Zs 18
=2.3%

LATERAL CYCLIC PLITCH DERIVATIVES
ROTOR PITCH CERLVATIYES

RESIDUAL

85C. 0.3¢
85C. 0.3¢
B4%. Q.3e
84%. O.3&
8%E. C.3¢
847. C.237
B5G. 0.3t

«C02315
+002311
002313
202313
002315
+C02317
-00Z318

STAMDARD DEVIATICNS

LONGITUDINAL CYCLEC PITCH QERIVATIVES

8.00
8.00
H.00
8. 00
B.00
B.CQ
§.00

=T.32
—b.86
—baB2
—b. 96
T L)
—6.T3
—b. b8

LATERAL CYCLIC PETCH DER[VATIVES |
ROTOR PETCH CERIVATIYES
RESIDUAL

3.48
halt
4.25
G ih
3.52
3.51
1.49
3.50

1.19
1.84
1.1%
1.94
1.4
l.862
1.34

.42
4a02
%atil
%201
3.u3
3.86
3.45

TABLE A-I.

a CM“'S/ua ACMS. atlr CLJ.‘/ucr ACL_;_ o CM/GU

ta?
lale
Ay
Sa 28
-C.%0
2485
—4. %7

0.07
is15
T2
S.20
-C.88
-2.80
—4.%0

=14100E~D0b
506 THE~ Q4
8. l04E-04
L. 1S8E-03
—%. 840604
=1.0296-03

£+ VZHE~ D4
3.812E«0%
L« 299E=-04
4 FCBE= 04

=1lal1&7E-Q5
&.539E-D4
R.068E-04
L. 2 T4E-03
-2.032E-05
—2.912F 0%
—6.4T4E-0s
—B.964E-04

2.809E- 04
=1l.480F 0%
1.428E- G4
=3.b&4TE- 03

4.851E-06
1+ 2E0E-04
ILITE-Q4
5e53TE-O4
—4&.263E-03
—2.198E-04
=4.33EE-0%

3.281F-04
—2.6T0E- 04
L.033E-04
LeZI1E-D3

2-65TE-Q5
L 181E~OQ%
2.953E-04
S5-2Q0F~04
-6.003E~0%
~2+6TTE-0%
~5.09TE=0%

=1l 239E- 04
44+4QLE-05
9. I94E-05

~1.018E-03

=1l.36E-C5
1.58E~-C5
- 5+%4%E-05
J.52E-CE
heZ4E-L £
3. 50E~0¢&

5.086-0%

~T.3TE~LCE
5.48E-Co
—3.156-¢¢
3. 49E-C5
~1.65E=Q5
1.72E=CC
=TallE~Ce
L.CBE-Q5

ZaSBE-CS

-5+ 15E-C¢
ELRTE-CS
~4%.lBE-UB
4eS2E-CE
=1la.(6E-C5
1.(3E~-CSE
5.I9E-C7

1.206~CE

~5.€TE-C¢
5.138~C7
= l.%lE-C%
5. 30E-0b
1.23E-C5
1.52E-C5
-1.41E-C5

1.4BE-0%

2. LB4E-QB
= 1l.3£1E-D4
—2.h2BE-J4
—2.9CTE-G4

1.056k-C4

1.953E-0%.

~4.616E-L5
-%.6CLE-CS
~2.022E— 04

3. GEZE-C4

—£.,23%E-08
~1.5526-04
=ZLA1LE-CH
= 2.959E~0%
S.029E-07
S+ 3L3E-Q%
1.202L-C4
Le253r-04

-%.7l2E-CS
~2e.23lE-Cu
—4.722€~C3

4.BI9E-04

~&.1COE-O5
-L.0E3E-05
-3.539e-06
~1.38LE-0S
E.ISTF-Cs
E.659FE-Co
%.2ClLE-Q5

1. U51F=C&
~2.2226~Cs
S.251E-08
£. L AGE-Ch

=5.,454E-06
=T« 19%:—-06
=4.473E-C5
—4.762E-05
=1.67LE-CS
= 2. 752E-C5
=k-315E-05

-&.0526-C5

S. E50E-L6
—4,.%30E~Ch
-4+ BCHE-0%

1+31E~05
=32 95E-08
5.03E~06&
~3.54E-0n
=2.5TE-Q&
=3.30E-08

1.28E~G5

~4. HE-06
-L.%3E—06
-5+ UZE-07
1.05E-06
2.9%E-06
3. 47E-0b
-8.8B3E-07
-5.12E-07

3.52E-06

~L.D6E-05
Lo C&E-0L
Ta&TE-OT
-2=%LE-O8&
ZaB9E~Cb
~1+10E~C6
3.35€E-07

B.BS5E~CH

-2 42E-06
2. 33E-C5
~6a$TE-CE
~4%a ITE-06
2« 08E-0E&
-l.5BE-C5
e FRE-Ob

L. 73E-05

=LleS4BE-Q4
8. 132E-0%
L+269€-03
L.T82ZE=03
~la 05 2E=03
~l+885E=02

44 333E-00
LabLLE~=D4
A 9LLE=DS
—2.372€~03

=2.k3BE-D4
8.435FE-04
1.251E-03
1.850E-03
=2 .A90E—0s
~T22T9E-C#
=k=299E-03
—k.6%0E-0}

4.588E-D%
—2-51LE-Q%
2.8T73E-04
—Ga332E-03

—2.51TE-D4
—%.539E-05
22965 E~J4

TadSTE-D&
=3, 36BE-0%
—b.338E=04
~9.76 | E-G%

5.99TE-0%
=5 500 E-04
1.885E—04%
2.254€-03

—6.509€-04
—4.9TLE-D&
=205 TE~0%
241025-04
—B.045E-04
=1.QHHE-01]
=la434£-03

2. 8043E-04
=l.b%SE~-D4
La T2ZLE-D4
l.904E-03

CONCLUDED.

ac,, fer CL'/nn'

~3.29E-05%
4. 01E—-Q5
-2.23E~05
1l.53E-05
l.0lE-05
la JIE-C5

5.2 1E-05

M+ LOE=QS
a5 iE~0n
—8.58E-03
&.T2E-05
-5%.17€~0%
2a19E~06
=l.91E-0%
3.84€-05

5.99E-05

=1.38E-05
L. 44E=~D5
~1.50E-05
1.$6E-D5
~Z+6TE-05
2-11E-0%
J-L3E-DO

2.60E-05

6. 3FHE-CS
=l.963E-04
~2.838£-C4
~3.HIZE-CH

3.359E-04

4.20TE-04

-&,893E~C5
3. TI4E~D4
~1.3TBE-04
1-628E-C3

T.342E-05
=L.523E-04
=24 L90E=0%
=3 426604

3.920E-05

Let91E=Ca

2aT19E-0%

24F27€E-04

=5.731€~G3
L.T0%E~Ca
- L8 TQE-CA
2.19TE~03

2,299t—-04
Z+151E-L4
2.362E-C4
2+222E~04
2.94%9E-04
2.9326-04
4.592E-C4

La6SUE-C4

T —bakOuE-Ch

6. 71E-08
-1.18E~C5
=5.10E-06

l.&3E~D5

2. 1JE-05

Z.b0E-05
—-B.13E-08

2.35E-05

L.D8&E-LS
1. 743E-C3

=5.322e-¢5
~l.1T4i—Da
—la¥2ZE-La
—1.978E-C4
=1.320E-C4
~l.b56E~Ca
~T.13iE~05

~1.02¢5-04
~4.TbSE-(S
~9adTE=-CE

—&a.502E~Ca .

ACI. /ucr Cyfacr

Lo L4E~CS 6. S72E-03
~T.156-06 143169E-0.2
-2. 1BE-0& 1.397E-D2

1. 15E-C6  1l.t29E-G2
~2+GlE-G6 2.327E-D3
~Zeh4E-DE —2.40%E-03

Ge5¢E-O

Z2u45TE-Q3
—1.L23E-0%
—7<B5BE-04

.=k ECCE-Q3

1,84E~C5 1.ZblE-02
1.48E~05 L. 742E-02
l.9ZE-05 1.569E-02
-2+ 19E-05 2.19BE-32
~E«C2E-0% 1. 24HE-O2
~2«08E=05 1.V4LlE-~0Q2
1-896-C5 7.E11E-Q3
-1.376-0% 5.7T32E-01

FRTYS

2.2 LTE-UY
= 2.398E~0%
€+ 4G9E-04
= l.CHBE-U2Z

~2.TBE-0& T.4BIE-Q%
2.32E-€5 B8.717E-02
=2+ 33605 1.l108E-D2
l.29E-C5 1.365E-02
T-99E-0& E£.410E-03
—2«31E-LS 3. 764£-03
1.62E-C5 lalS0E-03

2 ELE-LS

o lbLk-Da
t.180E-D4
L+181E-03
HaWIME-0Q]

3.626-C6  1.206%E-0<
3.BHBE-0S 1. 2eTE-02
5. 15E~ L «S93IE-G2
—la%iE-05 1.881E-0D2
-h.lEE-0% 1.15TE-Q2
-4, 0BE—05 9.:5TE-03
2.32€~C5  £.€3TE-Q3

3. E9E-G5

—Zast0lE-U4
—L1«CHIE-Q4%
1. \S5BE-03
1. 10BE~D2

Acyﬁa
4+ ClE-DS
1. 38E-05
3.13E-05
3.55£-05
2.40E-05
2. A3E=05

5. 9BE~05

—5.4BE-~0%
—8.£€2E-05
—ls 1 TE-D4
~b.46E-D5
—Ll«93E-04

4« 36E-05
—Ll-23E-04
—1.07E-04

L. 53E-04

Ea226~05
=1 COE-G5
Ha B82E-D5
—4%a24E-DF
1.68E-D4%
- 8. 89E-0%
2.5TE-05

b, 32004

~Ga Z0E~C5
=1.39E-08
=%.37€-05
2.82E-05
8. 1SE-05
2.328-05
=T1.%8E-05

1. ZBE~D4

C(’ﬁnr
3.204E-0A
2+605€~04
2« 83%E-04
3. ThGL Q4
4. S01E-0%
502904

~Ba T2EE=06
T.439E 04
2.907TE =04
1.420E-03

636304
9207 E=O4
1.110E=03
1.399E-03
Ha498E-04
5. TY9E-04
5o G46E -0
6.202E-04

3. 352E-04
L-TLLE-O3
—&a BAGE -D%
L.0%TE-D2

229158 =04
2208TE-D%
S.0BSE-Q5
=5« 125E-05
I 5LNE—Q%
A 3T5E =04
4.l35E-Dn

T.027E-05
6.505E 0%
-8.830E-0%
=T.L69E-D%

T.TI2E 04
T.%05E-04
6.933E-0%
64 TZ9E~04
. ObOE~O6
HaIZBE=-ON
Ea929E -0k

5. TZ8E-Q5
—%.38}E-05
~1.BB3E-05

La241E-03

R ﬂfcyﬁw
—-8.9%E—0&
L.&QE-D5
~4 . 8%E~05
3456E-05
3.65E-0b
. TTE-O8

“rARE-DS

~%.26E-03
=2+ %O E-Q5
=le2tE=O4
LasQE~04
1. T9E=-Q&
—T.0TE~0OS
—2.55E-Q5
Fa22E-05

Lal4E-O4%

S+28E-D86
—LkaT4E=Q%
3+51E=05
=2.19E-05
2.156=Q5
2.16E=06
=L+ I0E=-R5

3.04E-05

~baeJE-)8
~9e%BE-06
—5. Ll TE-0%
5.29E-06
1.38E-DS
~Tad2€-08&
L. 09E-0Q&

1.19E-05



09

M

802.
alLl~
8C3.
8Ck.
a02.
8CL.
04 .
BCT.
BOL.
8ct.
8Cb.
802.
800.

x

cOooOnRDGSoOnao
R
hPomOBAcanaa

=
¥
o

0.0

-Q0Z2378
-002372
-~002273
«002373
«-3023173
Q02373
002373
502373
02373
«002373
«Ca2373
4002373
2082373

STANGARD DEVIAY[CNS

LONGITUDINAL CYCLIC PITCH DERLVATIVES

J.00
J.00
~0.C0
~J.00
=0.00
=3J.00
-3.Q1
—3.C0
-0.01
~0.C0
J.0
0.00
O 00

TABLE A-ITI.

Q.08
0.T3
1+67
Z.57
3.4l
431
523
-0esT
—1.3%
—2.2b
-3.10
—4+00
—4.92

LATERAL CYCLIC PITCH DERIVATIVES

RES[DUAL

ac?. CaC
BG%. C.C
804, 0.0
804, .0
802. 0.0
8Cl. 0.¢C
755. 0.0
802. C.0
Ac3. ¢C.C
802. 0.0
ac2. 0.0
8C2. d.C
75%. 0.C

-002373
«002373
«0023T3
«Q023T4
002373
002373
«ap2313
LQ02373
002373
.Q023 13
- 002373
=002373
«C023TS

STANDARD DEVIATICAS

LONGITUDINAL CYCLIC PITCH GERIVATIVES

L.0L
1.00
L= 00
1.00
1.00
L+00
L0
1+00
Q.99
Q.99
La08
L.00
1.00

.02
Ga 71
L.6%
257
d.32
4.22
5.40
=0.43
=L.26
-2 18
-3.08
—3.8%9
=4, HO

LATERAL CYCLLC PITCH DERIVATEVES
RESLOUAL

0L,
80¢.
8Q1l.
ael.
HoC.
195,
ace.
eca,
803.
803,
803.
BC2.
BC3.

anoaonNocoono oD
RN

acocoohooNOOo

- 0022373
-002373
1023713
-C02373
002273
142372
«C02171
002312
«202373
«0p23IT
«0D2373
«C02373
«002373

STANCARD CEVIATICAMS

LONGITUDENAL CYCLIC PITCH OERIVATIVES

L.99
1.%9
Le99
Ze 0l
1.58
1.98
i.98
1.99
1.98
1.599
1.99
1.99
1.99

0.06
0.70
1.58
2.52
3.34
4.l
5.047
a4
-1.22
-2.07
-3.03
=3.82
+4. BO

LATERAL CYCLIC PLTCH DEREVATIVES
RESIDUAL

=0al%
~u.28
-0.37
Q.24
~0.59
q.13
~4.35
0.09
U.l6
[P PEE]
0.27
Q012
Q.U

-0.03
-0-28
~0.40
Q.50
b LT
0. 39
~0.40
Oul®
0.27
Q.34
0.39
.39
0.31

-(.0%
=0.2%
—0.40
=0.41
~0.47
~0u58
-D.57
0.12
0.23
0.39
Q.33
0.3
Dus0

PPOPLOREORREDR
R
SO0 OCTORoD0O

h

aoCceOoecooooa
N

=N -F-F-E - E-N=N-R-N"~]

Q.0
Q.9
O
[
0.
0.0
Q.
0.
Qs

coa

ooDo
BocDoO

CONFIGURATION 1, ROTOR STEADY

[ ar
M3

—4.5630E-0b
—1.947E-0b
2. T15E-04
b, &89E-05
l.113E-0%
L.&48LE-0D4
22301E-04%
1.233€E-05
l.905€-05
3.8l é&F-D0b
=1.839E-0%

T ~7.338E-05

- 1.2 35E-04

3. 34EE- 05
L.O9¢E- 0%
3.525E-05

-2+259E-06
1.2286-05
2.80EE-05
5.T72E-05
9.3 THE-QL
L. 495E- D%
2. E8TE-D4

~f.TLeE-06
T.261F-08
6. l7LE-DS

~3.802E~0%
=7.041E-05
= Le 240E-D4

%.55TE- 0%
L. T4LE- D%
2. 4L 05

I« TA9E-05
b.b86E-05
6e213E-05
8.6138E-05%
1.021E-C4
L.B27E~0%
2+55AE- D4
~Z-4HTE-05
-3, T4 EE-D5
=-3.723E-05
—4.94SE-05
-Faq 1805
=1.672E-04%

4.072E-05
4. Q65E~D5
2.426E-05

ACNE.W/BV cL:. aer

—2.%9E-C5
-3.L9E=05
~2.38E~CS
~2.B0E-C%
2. TOE-CE
-2.5TE-Q%
5.83E-C%
~1.b6E-C%
1.L5E-C5
1.95E-0%
2.4TE-CS
1.22E-05
~4.56E-Ct

3.Q8e-cCE

—2.43E-0%
2. L1E-Ct
-3.55E-Ce
1.186-C7
-1.57E-C¢
—L.B6E-DE
3.{0E-C5
—%.CRE-CS
=5.43E-CE
1.8BE-05
6. TOE-Ch
1.09E-(Y
L.27E-C5

1.%BE-C5

-7.27E-Cé
2.%LE=-0Q5
-Ll.CZE-02
—2.383E-05
=3.54E-C5
1.28E~D5
4%.B5E-05
= A.E6E-CH
~2.13-LC5
L.B5E-D&
3.¢2E-05
2.23E-05
= 1.24E-C3

3.C2E-CH

=~ 1a189€-05
~&.049E-05
- 2.013E-04
~4,278E-104
-6.875F-04
-9.0t4E-C4
—1.285E~Q3
4. lGDE-05
1.723E-0%
3.543E-0%
t.ALZE=04
9.3C9E-04
le2t&b~03

—2.4Ll3E-0%
=3.409E-C4
—£.227E-0%

1.9&%E-0a
-B.a32t~-05
- 2.320E-0%
—4 .5 LGE=04
-£.583E-C4
-G.B66FE~-0%
—1.287E-C3
7.814E-C5
1.92TE=Q4
3.6062E-D4
£, 1E0E-D%
Ga L TOE=~D%
1.22TE-C3

—2.5T1E-C%
— k.4 36F =04
—1.3i6E-C3

- L. 242E~06
~ L. b&L1E-O4
-3, 3T6E-Q%
=5, 163E-0%
— T 445604
-1.034€-03
- L. 322603
L. L96E-Q%
2.555E~04
q4.1536-0%
E.b53E-0h
9.152E-0%
1.267E-03

—2.8EBE-04
=31, 7CBE-C4
~l.456E-0%

Ach o CM ao
3

—4.,45E-05
2« TOE-0Q%
B, LHE-0O3
Lo LTE~D%

—be L4E~05
1.25E-04

~La17E-04%

-3.5TE-05

-9.22E~-05

=1 09E-0%

~1.9%E-05
1.21E-05
1. LoE-C4

9. 99E-C%

~l+41E-Qs
~4.5TE-05
L.3TE~05
~3.33E-00
5.50E-Cé
Z.8BE-Q5
-1.9&E-05
5.21E-0%
&. TSE-0&
-4, 89E-05
-3, 09E-05
2+ BAE-0%
1. 1QE-Q5

3.28E-05

L« 30E-05
—%« LOE-03
~Ll.54E-DS

T.3TE-Q5

&a QLE~DS
~3.13E-05
~hab2E-05

SaB4E-C5

4u 26E-05
—2+24E-05
-T.25€-05
-4« 03E—05

4o 4RE-05

5. 54€—-C5

2.294£-05
L. 4B4E-05
L+ 1%5E-08
2.071E~05
L6t 9E=04
—2.443E=00
2.35TE-04
-2.B68E-08
4.250E-05
2.193E-05
-1.15TE-05
=3.9%7E-0%
=l.055E-0%

L-508BE-05
=7.543E-05
2.059E-05

1. 3%8E-05
3.069E-05
~1.023E-06
6. 6B5E-05
1+GO3E-0%
Lo T42E—QH
2.592E-04
=3.317E-05
9.930E-08
2.356E-05
-3.789E-05
~Fa44 E-0F
-1.53TE-0%

5.670E-05
2.385E~04
Z.994E-05

3.L12E-05
6. 483E-03
S« TL4E=05
b.7LLE-DS
1.212E-D%
2.616E-04
3.488E-0%
—6.0G3E-05%
=2.950E-Q5
—=3.4694E-03
=3.344E-0%
-1.219E«0%
—2. 10 4E-0%

6.22BE=05
La%0SE~O4%
3.45LE-Q5

STATE RESPONGE DATA.

ACM oo

=1.G1E-05
—3.81E-05
-7.25E-05
-5.68E—0%
5.01E-05
~1.84E-05
1+ 1QE-08
-9.90E-06
Sak]E-05
5.2 5€~05
3.50£~0%
B.83E-08
-%.46E-05

b.31E-U5

~9.2TE-08
2-T9E=0%
-3.83E-05
9. 54E-0n
=4, 33E-0b
=2.D6E-08
3.5TE-0%
-T.23E-05
=-1.39t~05
3.59E-0%
L.34€-05
2. 20E=04
1.35E-05

3.29E0%

-5.3DE-GT
2.23E-05
=1.92E-0S
—6.b 3E-05
~5.49E-D5
4.8 3E-05
T.921E-05
~B8.3¢E-D5
-2.G3E~05
2. 51E-00
T+%sE-D5
3.09E-0%
~1.0TE-05%

5,58E-05

CL ar

-8.638E-06
~L.063E=04
~4.066E-C4
-1.110E-04
~1.0%8E~03
—1a436E~03
—1.837TE-0Q3
l.4TOE-C4
3.50LE-C%
6.020E-0%
9.651E-C4H
1.370E-C3
1.823E-03

~3.507TE~Gs
-3.152E-C4
1.539E-0b

=1.2TTE-O5
—2.265E-04
=4I LEE-Q%
=T.40TE-D4
=1.04TE-0Q3
—1a463E-03
- LaB&2e-C3
1.885E-04
1.850E-C4
6al33E-04
9.384E-C4
1. 354E-C
L.785E-G3

“%.018E-0Q4%
—5.618E-C4
~6.797E~06

-3.4%9€-05
=3.363E-04
~5.T13E—C%
—8.0TOE-0%
-1.124E~C3
~1.511€-03
-1.91%E-03
2.461E-0%
S.LT9E-04
H.T65E-04
1.026E-C3
1.376E-02
1.B84E-C3

=1 7THE-Q4
—1.07HE=J4
b.083E-CE

ACL¥/$0
=3.91E-C5
L. Q3E-36
&, 05605
1+ 136-04
~ha QHE-0%
1+ L5608
-1+ 15E=D%
8056 06
- 7,336-05
- l.22E=D%
-3.8676-05
de 14E- 08
Le 2Z8E-04

Sa 14E-05

—1.7HE- 05
-S.26E-05
1.31E-c5
2+ Q9E-C5
2« TBE~CS
1« 95E«D5
— 3. 4lE-C5
F.FHE-05
J.b1E-05
—ba e hE-05
-6« TGE-05
1-93E-C5
3.99E-05

5.80E-C5

-Z.3TE-05
« L+ QSE-O&
-2.2bE-{5
%. 55E~0%
S 16E-05
- 1.30E-05
-7.C1E=0%
8.93E~05
T.43E-05
-6.92E-D5
-8, F2E=D5
-3.46605
8.42E~C5

Be L9E-05

C}/br
—3.362E-0%
—2.851E-U4
—3.504E-04
—3.B53E-04
—he 1 TOE-Q4
—3.959E-04
—3.46656E-0%
— 2« ThZE-D4
—3.351iE-04
- 3. 262E-04
=4, Cl2E-04
ks A2GE-04
=4. 8CHE-Q%

6. 23ITE-T0b

Acyﬁc

3. 59E~05
A.6TE-Q5
LaSBE-0Q5
—2+56€£-05
-&,9£-05
-6.11£-05
-1.92E-Q%
9.21€-0%
3.38E=05
4«59E-05
-2« 56E-0%
— &4 H0E-0Q3
= Ea TLE-05

6. 21E-05

3. E12E~05 -

~ 3. bHLE-ON

-1.8358=0%
~1.%15E-05
2.585E-05
1.553£-04
2. E10E-04
3.139€-04
.56 TE- D%
~l.b26E-04
— 4, EBLE-Q5
Y. 65TE-Q5
1. 5486~ 04
2+ C9TE-0%
2+ 660E-04

1.575E~05
%.596E-05
L. CTUE-Q%

1. BOBE-Q4
1.7423F-04
3.983E-04
T &D4E~ 0%
9. E62E-0%
1.081E-03
1.224E~03
ls EICE-D4
2. 58TE-D4
Sa OTPE~ O
TeB34E-Dk
P E1HE-D4%
1. 12%9E-03

=5.335E-05%
— 4. D50E=04
& 29TE-D4

—2.89E-0%
=l B6E-0%
-8.S7E-03
2. 23E-05
1l.CRE-DQ%
La%3E-D4
2.0TE-04
—2.68E-0%
—Llo44E-Q%
L. S4E-0O5
8. B9E-05
1. 40E-0O4%
24 3BE-04

L. 96E~-0%

=&, LAE-0%
—%. JZE~0%
—=3.52E-D%
Le4LE-05
2a4TE- D%
1. 10E-D%
5. 1HE-04
=3 S3E—D%
~2.96E-04
G dE—Cb
1.91E-0%
3. 4TE-DS
e BTE-O%

4. 20E-D%

Cqﬁn
S.623E-04
5.556E—-04%
5260bE-DW
S5.6TIE-D4
Ga042E-04
& 191E-04%
6.590E-0&%
5.585E-04
5.633E-04
45, T44E-0&
6. 0C6E—O4
6,326 0%
b, TTLE-D%

—9.354E-0T
5.51T€E-086
5.955E-Uh

5.552E~04
5.5T4+E-Q&
5.643E-0&
5. 795604
5.9T2E-0%
5. 240E=0%
6. 584E-0%
Se&LLE-O4
5.588E—-0%
5. TZ5E-0%
5.961E-0%
8.319E-04%
6. THIE—O4

=1.505E-07T
T.006E-006
Se P54 E-0%

S5.45BE~04
S5.839E-0%
S+ T93E-04
G.0LTE=CH
618905
bL4Z6E=04
6. TASE~ON
5e543E-04
S.L50E D4
5.825E—04
6. 159E—Q4
&4 S9VE-O4
T-D6TE-Q%

=« 3E-QS
~L«DT9E-04
B.048IE-04

ﬁcthw
—3.23E-05
-3.T6E-0%
-3.13E-Q5
—2.45E-05
LeSLE-Q5
2.69E-05
TD4E—GS5
—3.80E-0%
—3.43E-D5
—2.45E—Q5
&.8%€-07
3.30E-05
T.b4E~-05

%.48E=-05

—%4QQE~D5
«3+59E~05
-2.81E-05
—1420E-05
S.60E-D8
3.20E-05
b.b66E=05
—3.54E£=05
=3.8TE~-05
~Z.56E=05
-Z.53E=0&
3+ 31E-05
8.10€E~05

4.51E-05

=k 2HE~QS
~5.81E-05
=5« DTE-05
~1.23E-05
9.86E-08
3.50E-05
8.,29€-05
4. Q4E-DS
~3.13E-D5
=8, 15606
4.98E-0b
3.15E-08
T.93E-05

Sa1LE-05



9

HBGC.

"

€.
Qe C
Q.C
G.C
0.0
Q.0
(114
da
qa0
Q.0

002371
«0023 71
~0023 713
-002373
+0023713
002373
-GD2373
002313
002313
20023 t3

STANCARD DEVIATICNS

b,

2. 98
Z.98
2.98
Z.98
2.8

2.98.

2-98
2498
2499
2499

B

0.04
062
1.52
3.26
e l%
Se 09
~0.47
~1.23
~3.00
-4, 79

LONGITUDThAL CYCELTIC PITCH DERIVATIVES
LATERAL CYCLIC PITCH DERIVATIVES

RESTDUAL

HC2. Cel
802, 0.8
802. C.C
80l. C.¢
B8Cl. Q.0
T51. C.C
8Ca, D.C
80Z. 1.0
B00. 0.0
7584 d.p

«002373
«002373
«002373
«002313
«002373
« 002373
- 002373
«Q02373
-C0Z2371
+002373

STANDARD CEVIATIONS

&. 00
400
%01
%.00
4.01
4l
4 01
&, 01
4a01
4.01

DaTe
L.b&
2.55
3.42
4a23
5.21
=351
—1=38
=316
—5.02

LONGLTUDINAL CYCLIC PITCH DEREVATIVES
LATERAL CYCLIC PITCH DERTVATIVES

RESIOUAL
8C3. d.C
80l. 0.C
8¢l. Q.0
8Cl. Q.C
' 795, Lal
T58. da.C
802. 0.0
B02. 0QaC
80l. daC
795. CaC

002373
-002373
«0U237T3
-C02373
«002373
002372
+002373
-L02372
+002373
-C02373

STAKRDARD LEVIATICNG

CONGETUDINAL CYCLIL PITCR DERE

VAT]VES

CATERAL CYCLIC PIYCH DERTVATIVES

RESIDUAL
8E1.  Gof
BEL. 0.0
BCC. O.C
80c.. C.C
BCL. C.L
BO%s 0.C
803, C.C
BO3. 0.
8C1. €.

002312
« 002373
«002373
«C02313
~COZ3T3
«002373
002573
-002373
«-G023713

STANDARD OEVWLATICNE

8408
8.07
B=07
5+ 06

B.GT
8.G1 -

8407
B.07
8.08

0.05
a4
Lo bk
2480
LTS
“Des?
=L+38
~3edk
=5.0%

LONGITUOENAL CYCLIC PITCH DERIVATIVES
LAYERAL CYCLIC #ITCH DERIVATIVES
RES[DUAL

=003
=0.27
—D.38
~0a 4D
-0.58
~0.nt
Cell
0.22
0e25
G313

-Qu 24
0428
=027

-0=15.
To-Ea2i

~0.08
0.09
0.15
0.06
.19

~3.01
Q.30
-0.28
~0s30
~0s1e
0,13
Ja15
0.06
=0+12

u.c
Qeld
0.0
(]
0.0
0.0
Q.Q
0.0
Te0
QsQ

0.2

" Ce0

c.0
[Py
0.0
.0
Ca0
0.0
0.0

TABLE A-II.

CMS-a/uo' ACNLJ-S/nq' c'-a.;/w

LeB6TE-05 ~5.51E=Ce -1.017E~0%

9. 712E~DS
L. 4976~ 04
L.912E-D4
L. 94HE-D4%
2-859E-04
—31.4605E-05
—T.377E05
-9.010E-05
~1.7TSCE-CH

2. TH4E~ 05
~1aF%0E- D%
L. TRAE-QS

1:4T9E=04
241 12E=0%
2+632E-0%
2. 0596 54
3. LAQE=04
3 I48E~04
~3.008E-05
~9.857E-0%
=1+ 999E~-D4%
=2+ L16E~04

S.B54F-05
~3.300E-04
2.040E-05

4. B00E~05
2.0 T3E-00
3.283E-0%
S+05ZE~ Q4
" G.SBAE-0%
B.292E-04
~To421E-05
= 1501E~0%
=2+9594€- 04
~4.601E-0%

L+ D6SE-04
—3.10TE-04%
3.53LE-QF

T+ T55E-0%
2.906E~04%
4 B45E-0%
6+ LLDE-04
&.8D1E-0%
=3.950E-05
=1+ TASE-Q4

- ~3.35TE-04

~5.645E-04

1.433E-0%
~3.879E- 04
B.490E~05

Sa pAE=CE
VL E3E~ES
S5.28E«CE
—4.E4E-C5
3.48E~(5
—Pa04E~-0%
—1.5BE-C5
2.30E-05
~1.C5E-C¢

2.15E-L5

14CLE-CE
1« 1BE-Q¢
4. CHE=CE
3.54€E~C%
2. lLE=CS
“l.TBE-0%
2+3%E-08
laléE~CH
—1.60E-05
“2+00E=Ct

L.8TE-LS

S.43E-CE
S5.07€-0&
1.T0E~-C5
L.S4E-CE
~%.88E-C¢
=24 LBE-QE
=e-28E~Q %
d.12E-C1
Juh2E-C5
-3.14E~-0%

~E.2C0E-04
=4, b09E ~ 04
—£.514t-04
= h.0%0F-03
=1.385E-Q3
la5228-9Q%
3.6LTE-08
1. 346E-04
l.3L95-03

—2.549E-0%
bab THE~C4
S.315E-06

~2.812E-04%
-5.798E~D4
=~Be345E=C4
~1-05BE-D3
“1le2H3E-D3
-1a516E-03
L+ 570E-0%
4« 382E-04%
.555E-C4
l.4%23E-C3

—2.%22E-C4
2.¥738E-C4
—1.825E-C7?

-5, 754E~-C5
~JakBlE-C4
—b.983F-C4
~1.358(-03
-1.65TE-0Q3
-1.952E-03
1.2 19E-04
%+ 850E-04
1.223E-03
1. 732E~03

2+4LlE-T5 |

- 2aCIE=QS
~ho4LE~LS
2.58E-C6
L. CaE-DE
1. 66E-0%
- 7,85E-CE
~2.HE=QE
-4, 58E- Lo
Z.426-C"

2.B2E-CE

-3.62FE=04
1.62EE-C4
=3.233E-C5

B, ILHF-05
“5.236E-049
—~B.385E-04
=lal%$5€~D3
=1l.540E-03
1.608E-04
4. 632E-04
1,317E-03
#.QCTE-CA

=4« LLTE-G4
1o 369E-CS
~£.375E-C5

CONTINUED.

ACLa a/utr Cu fo7  ac,, for C'-./w

~5.56E-06 4.125E-0%
=32 12E~-05 1.303€£-04
=2400E-05  1.6L5E-04
3.06E-0% L.93TE-O4
44 1TE-05 2.782E-Q4
=22 TDE=05- 3.4B5E-04%
Ta T2E-06 ~6.98TE=05
6. TOE-Q& ~).lusbE-0%
—2.69E-05 ~9.425F-05
3.02E-05 —-Z2.312E-0%

3.13E-L5

2.801E-05
~3.030E-04
L.308€-05

He26E~D6 1.TOTE-CA
“l+%0E-03 1.923E~0%
=1l«5TE=QS Z.580&-04%
=l T9E-0Q5 2. T73E-D%

1.30E-C5  2.B98€-0%

2.90E-05 3.322E-G4
—2+3TE-05 —8.00RE-D5

-7. T2ZE-06 —L.19TE—04
1.9TE-05 ~l.T87E-D&
9.58E-C0 —1.5LBE—D4%
2. 06 E-05

S5.11%E-05

—4 . 247 E-D4

1.056E-05

~1e956=05 5,113€-0%
~2.096-06 2. BO4E-D&
~4.8TE-C6 4.039E-D&

~l+B6bE-05 5.B846E-D%
5,36F-06 ba.276E~D%
3.07E~-Q5 &.B22E-D%
=3 lIE-05 —l.40iL-0%
—8.98E-0h —1.856£-04
542TE-05 +3.4297E-04
~5.SHE-Oh ~&s249E-D4

Z2.80E~05

L. LD4E=0%
=5.924E-0%
2. HH0E-05

~la%6E=Q% G,985E-05
2.QUE-D5  4.265E-04%
—3.5LE~0% 5.463E-D¢
1a%5E=0% T.620E=04
8. L6E-06  7.36LE-04%
LaBYE=CS ~)a2B3E~04%
=9 45E-Q5% —2.b0LE-04
4o GBE~0% =4, 385 E-04
—Z2a%lE-0% ~H.569E~04

4. 18E-05
1.504E-04

~8.433E-0%
6.375E-05%

L.B5E-Q5
L.BOE-Q5
~ 3. B4E-06
=3.23E~03
“Z+ T2E-Q%
5. 1505
=34 TTE«05
—2.7T9E-Q%
5. 46E-05
-1.10€-0%

3.80E-05

1.73E-0Q5
-~2.3TE-05
b.2TE-07
2+68E~U3
~2v9%E-00
2.00E~D&
—2.46E-05
5.8BE-0Ob
—2.03E-06
1.09E-05

22 30E-05

1.93E-0S
4«8BE-UB
T.4TE~-Cb
Z2.55E-05
~5.25E-06
~2a32E-05
RS TE Rt
1.D2E-05
44Q0E~G>
=3.3LE-DS

31.0£E~05

L459E-Q5
~Z2.95E-05
+3.6BE-05

24 1HE-QY

2. TIE-05
~l.21E-05

Sa%1E-Q8
~3. TOE=Q9

3.89E-05

3.43E-05

~4.427E-0%
~h lBLE~T4
~T«589E~C4
=1.2%3E-03
=1.606E«C3
~2.022E-C1
3.005E~04
ba LS4E~Q4
l.L9AE~C3
1.917e-0Q3

-3.3656-C4
625 LBE-C4
443L6E-05

~h 2 FHHE-O%
~9.0T6E~C4
~3+Z53E~03
~1-592E-03
-1.,869E-03
-2.,207E~-03
3.065E-Cs
T.ZTIE-C%
Le4deE-D03
2.089E-0Q2

~4efBEE-CH
T.066E-04
2.634E6-C5

~8.1TOE-CS
=5, TOQBE-C&
—1.09¢E=C3
-2.008£~-03
—2.401€E-02
~2.THLE~L3
Z.804E-C&
8.0 10E~C8
1.81BE~(3
2.526€-03

~5.245E-04
EFLLLT R
T.4%04E-CT

=h+50RE-C4
=Ge I D4E D%
=1+340€-03
—1.79TE-C3
-2.2B9E~03
J.83TE-C4
To9a4E-04%
l.9286-C3
2.898[-032

-5.9718-C4
4. aaQE-04
-4 .581E-CS

ACLV/EU

-5.87E-05%
~ Tt TE-05
~4.Z2BE~C%
2o LTE=GS
le2 k=04
4. 5RBE-0S
J.04E=05
L+ BbE-DS
= 1. T3E- 5
4. BTE~(S

6. TEE-CS

=3.35E-05
~2.95E-C5
~beGSE— 00
—5a T4E-C5
G0.01E~05
%s GEE~05
=2.27E-G5
=S % TE-0b
L. 33E-05
3. BBE-C3

4. 3BE~ G5

-7.22E-05
=2 S4E-(5
~3.EEE-CS
= 3.4Z2E-L5
2. 1EE-0%
Ha9%E~05
—3.5CE-G5
—3.55E-C¢
SeBEE-CS
3. 84E- 02

5. T6E-(5

-6+ 78E-C%
4.22E~G5
-5+ 13E-05
5.02E-C%
= 1. 7TE- 0%
T. b9€-05
- 5. LGE-05
S+ 1GE-CS
-2+ 176-C5

b4 IBE-CS

Cqfeer

Ba 2TRE-CY
» FH4E-04
9. 193E-N4
1.506€~03
1.520E~03
2.156£-03
T ELLE~O%
Hat3536-0%
1.3376-03
1aS4%E-03

2. 480E-Ge
—8.542E-04%
l.255E-03

1.408£-03
L. 440E-03
L.54%€-03
l.E51E-03
2« 173E-03
Z.2T5E-03
9.589E-04
LeCesE-03
l.351€-02
2.24TE-03

2.276E-0%
=1a.35DE-01
l.a6pE~D3

34229E-03
3. 4QTE-D3
3.334E-03
3. e33E-03
3.E49E-U3
4o 22TE-03
3.362E-03
e 42RE~03
3.e55E~02
L. CHIE-O3

5.t H5E- 06
=5, 155E-04%
< SH56E-D3

EaCARE-]3
&e143E-Q3
6. 182E-012
Eo 2428-01
6.3316E-02
&a L2TE-Q
B2 1%TE-O3
€. 229E-02
s ETYE-D3

—3.534E-05
~4.450E~-04
be lHIE-D3

ﬁcyka
—4.39E-04
~bhe21E-D4
=5+ K1E~O%
Gw I0E-Dh
3. 91E-O4
b TTE= D4
=y DHE -
~ 2450k~ D&
2.02E-D%
Ba 55E=04

baBIE-D4

=3.95E-04
—%.43E-04
~3.39E-04
1. 10E-04%
3. 28E-08
5. BTE-04
—3. TOE-04
=Ll.58E-04
4. 22E-05
G2 JBE-04

e BIE~D4

—3.30E-0%
~3.05E-0%
~3.GTE-D4
=7.51t-05
L. eQE-04
GabTE-D4a
=1 29E~0%
~6e35%-05
1aatE-04
44 ASE—0%

3. £5E=0%

~1.44E-0%
~1.40E-04
~6a LTE-05
2.5TE~05
24 32E-0%
=L.6)LE-Q%
-l.E1E-05
~4.C3E-05
L. B3E-Oh

L+ abE- D&

qubv
5. HO5E ~D
5,086 E-04
S+R0BE-D4
b hBZE-Ch
G.BIBE-D
T.2285~04%
3.924E-0%
S+ DATE-D4
62 528E04
T.508F-D%

—~%.l6lE-08
—4.251E-05
64 350E 0%

4.5%FE-04&
6. TO3E-0%
6.5L3E-04
T.198E -D4%
Ta554E-0%
T.953E-04
aa56TE-04
b.68TE-04
Ta268F 04
Ba355F-04

~3aD4TE-Q8
—B.BTIE-QS
T+ LOZE-04

3.032E-0%
Ba LSUE -04
BaLS5F =04
-HabhTE-Q%
9. 048E-Us
. GeSTYE-Ok
s L10E ~04
8.333E-00
S+020E-U4
L.OD8E-O3

=5.432E~06
~l.415E~0%
8.5B4E-0%

L-Gh%E~Q3
L-060E-03
L.0T2E-D3
1+086E-03
1.115E-03
1.Q10E-03
1.08TE~03
1,172E-03
1.300E-03

~2.537E-05
= LlabS3E-0%
L.09bE~-03

A£9y$u
~5.35€-0%
-5.93E-05
-5.19E-05

2.75E-06
3.73E-05
8.52E-05
-4.%1E-05
-3.42E-03
l+1BE-05
1.08E-0%

b, 7BE-05

—6.ME=Q5
—&.01E-05
—-3.52E-05
4.56E-06
3.9LE-45
9.3BE-05
~&.TLE-05
-3.23E-05
1a22E-05
9.2TE-06

b TTE-DS

~5.60E-05
-1.866-0%5
~1.17E-05
~9.59E~06
T
1.06E-0%
~3.356-05
~1.6TE~05
3.37€-05
L.0TE-Q%

1-48E-05

—%.31E—05
—6«12E-05
—2.29E-05
1.2LE-Q%
9. 1TE-Q%
~Ls TAE=05
=1.90E=-05
$.5BE—06
5.53€=-05

5.55E~05



c9

RPM ] [

75%. 9.0 «0UZIT3
B02. C.C Q02373
803. 0.¢ «002373
8g2. C.¢ «C0237T3
802, 0.0 .0C2373
802. 0.0 -Q02373
B0l 0.C -0023713
8cl. d.C 002373

STANDARD GEVIATIONS

b

L10. 08
10.08
10.08
10.08
le.08
10. 09
10.09
10409

B,

0.03
4.90
L.88
3.78
=034
-1.29
-3.21
~5.1T

LONGITUDIMAL CYLLIC PITCH DERIVATIVES
LATERAL CYCLIC PITCH DERIVATLIWES

RESICUAL

B0, CoC ~002372
BCC. G.C 2002372
80Lk. OC.C +CC233
801. O.C ~G0237
802. 0.C 002311
BLZ. C.C «C02373
8GC. 0.0 «C02372
a0¢.  0.C PP FERE]

STANCARD OEVIATICAS

12410
l2.11
L2411
12.11
L2.10
LZ.11
12+10
ie.11

U.0i
0.89
1.93
3.83
=0.3%
~1.29
=3.20
~5.19

LONGTITURINAL CYCLIC PITCH ODERIVATIVES
LATERAL TYCLIC PITCH DERIVATEIVES

AESIOUAL

T92. 0.¢ =002373
79C. Q€ «00237¢3
8L2. 4d.C 002373
8Cl. Q€ 002373
795 Q.0 «C02313
BCl. 0.0 =£02373
8Cl. Ca¥ 002313
B02. 4.8 Q02373
ac2. C.C 002373

STANDARD CEVIATICANS

L4.13
14, 0%
16. 1%
la.d%
ih. 14
l4.13
14,15
18, 1%
14.15

0.05
0.93
1.96
2.99
1.93
-Q.26
~1.27
-2.28
A TRL]

LOKGITUDENAL CYCLIC PITCH DERIVATLVES

RETIDUAL

TES. Q@ -C02172
790, C.0  .C02373
785, €.t LC0L373
8cCs 0.0 « 002373
6. C.0  .002373
BC4. €.t 002373
"0, Qa0 +CU2172
198, 0.0 .002373
75%. 0.0 -002373

STANDARD CEVIATHCAS

16.1%9
16.24
16.19
le.19
16.19
lée 20
16.19
1624
l6.20

"LAVERAL LYCLLC PITCH DEREVATLVES

0.06
@.93
2.00
2.98
3.97
1.85
=0.31
—L.2%
-5.23

LANGITUDINAL CYTLIC PETCH OERIVATIVES
LATERAL CYCLIC PITCH DERIVATLVES

RESTOUAL

&

—0.01
=-0.27
=-0.36
~0. 38
.02
Uelld
0.0%
Q.08

-9.13
-0.31
=0.42
-Ga3a

u.02

0.07
-0.07
~0.1Q

~0.03
~0.38
-0.%0
=0.57
—0.63
G.0%
0.23
0. 30
[T

=0.02
~D. 36
-0.52
-0.54
-C.60
—0. 84
0.a7
0431
Q.43

0.4
Q.0
0.0
q.0
0.0
0.0
0.0
Q.0

IR
conooOOOD

coCOoO0oCO00On

Ca
9.0
0.0
9.0
Va0
0.0
O.0
0.0
0.0

c oo
M3

Fe42TE-05
3. 45LE- 0%
5.539E-04
§.383E-04
8. 085F-06
-2« 1 25E-0%
- 5.Q58E~04
“T.26TE-0%

La51l2E-04
~5.5T7E-Q%
6.325E-05

L.910E-0%
4. 0L LE-04
8. 3%8E-04
Q.B15E~0%
T.3&£9E-D5
-8.058E~-0%
~haSEEE Q4
~7.389E~0%

1.B39E-G4
~ 3. LOLE- Q%
1.542E~D%

2.1068F-D4
e S24E-D4&
Bab]5E-D4
B.22T7E-04
1.000€-Q3
be 315605
“labLleE-0%
~3.019E-D6
~5.689€-04

1. 234E- 04
5.4 BHE-O4
L. 4S4E- 04

1.518E- 04
4.069E~G%
6.935E~- 04
8. 010E-4
BLILOE-G4
8+971E- 0%
3.91TE~05
=1.080E-04
-5 HCBE-04%

9. T5TE=05
=5.2C8E- 0%
1.50%E=0%

TABLE A-II.

Ach%'w/%o CLE. ar

£.06E-05 —La%25E-0%
~Te42E-Ct —4.850E—C4
L.C5E-C5 - E.FE6E-04
~4.S0E-06 ~L.4%9E-03
L.CBE~C5 4.284%E-0%
—t.53E-CE 4.5¢5E-C%
—6.08E~C5  1.24TE-03
3.TPE~-GS 2.2LTe-03
JL.43E-LC
—4.445E-0h
~1.3LEE-G4
~1.112E—04
—6.20E-0& -2.040E-0%
—TahJE-C& —5.423E-04
1.21E-Cé =S ablE-~D4
1.LSE~08 =1.817F-03
+5.59E~{e  2.L06F=C5
2.90E-0% 5.37SE-04%
—&.%3E~C5 1.293E-03
2.85E~0% 2.240E-03
2.75E-C%
~4,483E-04
2.5€3E-C5
=1s102E~06
3.E8E-CS ~1.599E~C4a
~1.S0E-CS —£.134E-0Q%
-3.16E-06 -1.013E-03
—1.C8E-CH —1.520E-03
1.H2E-CE -1.5C3E-03
-~2.39E-Ct 5.928E-05
~2.80E-C%t 4.85&E-04
~S.EBE-CE S.AESE-CH
1.82E-C5 L. 734E-03
2.3TE-C%
~4ak&1E-O4
2.TEEE-GA
=S.936E-0%
-1.69E-05 =Z.SC1E~C4
—2.C3~-0% -56.2CBE-0%
T.5BE-C3 - 1.087E-02
T.BSE~0% -1.08EE-0)
-2.CLE~0% ~1,943t-03
et BOE=05 «L.9(9F~03
=5.52E=C8 ~T.0i%E-Q5
Z+42E-Ct 3,617E-CA
2.13E-0¢ Z.315E-03
S«S3E-C5
-4,811E-04
— k. TZLE=-CH
=~ l.B823E~Q%

dCLa /uo' Cpy o

~L.90E-05
=la63E-05
—l.4%E-05
3.53E-C5
44 BlE-06
L.21E~-D5
~4«43E~-C>
4. 1BE-05

3. 45E-05

—8.58E-CS
~2«48E-05
1.91E-O5
1.93E-05
~1+33£-(5
$.93E6-05
=3.Q9E-C%5
2. T2E-0%

5. TaE-9%

=3.10E-0h
=2+ 32E-C5
3.99€E-05
=l THE-O%
TaT2E-08
la5BE-C%
—9.01£-08
laB4E-C%
~5a £5E-07

2a83IE-05

-4, 33E-CS
~4a5E~GS
-3.66E-05
6.50E-C5
5.64E-Q5
~1.38E-05
-2. ¥R E~-0S
4a DTE-GE
4a TZE=Q5

GeZ2E-05

1.170E-G&
h3O9E-D%
T.059E-0%
1.025E—03
~H. 68 FE-05
—3.l90E-D4
=5.,834E-0%
~B.6TRE-0%

1.63TE-Ox
~1.018F-02
3,300E~05

3.2T4E-0%
5«582E-04%
8.005FE—04%
L. TRE-03
~1.A8QE-Q5
~Ll+ZBTE-Q%
~%a594E-0%
~Ta94FE-D&

L.9T&E-Q%
~Te4l3E-04&
1. 45%E-D%

3.264E-D%
TeD2ZE-O%
9. 7120E-D%
L20BE-03
l.%83E-03
=5.353E-05
=3.TL2E-O%
—5.523E-D%
=9.207E-D4%

1.4TTE-OA
=1.155£-03
1- 3B4E-D%

2ad&IE-0%
b4l 9E—0%
L. Q8 TE-O2
1.203€~G3
1.2248-03
L.4%TTE-Q3
~Z2.930€-05
—2.344E~04
556 TE-Qh

Ll 34 2E~04
~9.86 2604
1. T99€-04

CONTINUED.

QCM/M CL/aa

4.8 5E-05
=3.19E-06
5.2 2E-D&
~T.T4E-0®
~3.41E-03
~be 4 IE-00
—4.49E-03
3.06E=-05

4.35E-03

B.04E-0%
8. 30E-06
=3.43E-0b
LaOAE-05
=8.l8E-05
3.423E-0%
—Z2.26E-0%
b.JEE-DE

5.72E-05

l.%2E-D4%
—9.94E-04&
=3.12E-05
-3.51E-05
3.31E-05
=4, THE~0Q5
-5.6PE-05
-1.2BE-05
L. 8bE-05

T«.01E-05

2.30E-D4
—L.42E-03
2.50¢-05
Q. 14E-0%5
-B422E-0%
~5.06E-0%
~L.01lE-Q%
5.89E-05
=2.14E-05

B.32E-05

—=2.194E—0%
-8.125E-04%
—l.396E-013
~2.%TOE~ 03
2.12TE~C4
T+949E-04
1.907e~C3
3.182E=C3

~&.148E-CH
%.J05E-0D4
~¥+313E-C3

=3.191E=C4
~9.136E-0%
=Ll.523E-L3
—2.690E-03
2.03kE-C4
9.l TSE-0%
2.C23E-C3
3,324E-02

—B.9%2E-0%
4.35TE-0%
—4.556E-0%

=24 6LE-04
=5.75ZE-0%
-1.560£~C3
-2.265E-C3
—Z.¥56E-03
2.680E-C4
B.65TE=~0%
1.485E-C3
2.5846E-C3

=5.255E-0%
1.083E-C3
~h 4064-L5

=3.&05E-0%
=9.19LE-C4
= 1a554E-C2
~2.094F-C3
~2.TH3IE-03
~2a.645E—C3
6. 780E-CS
7.420E-04
3.442E-03

—&.293E-C4
L. 70HE-CH
=1l.668E-04

ACLV/EJ

—Ll.20€E~C%
~be S0E-C2
—2419E~0%
S.07E~-03
G. S5E-C5
1-586=05
-l 0CE-CS
s 40E-05

£+ 24E~C5

= 1l.8ZE-C4
~5.21E-03
4.9BE-C5
2.9TE-05
S.00E-Cé
Ta4kE-05
l. 5€E~(5
4.0ZE=CH

1. CGE-C4h

= 1l.40E-04
=3.32E=-05
5. 44E-05
- 2. T4E=05
4. 07E-05
6. TIE~C5
~ 1o 10E=0b
2.55E-C5
1.926-05

Ta2ZE-C5

=1.53E-04
=1.05E-04
=3.77E-(%
4. 18E-C5
1. 8405
B.5LE-05
2.B5E-CS
Ta47€E-05
4. E5E-05

SaktE-05

[y 7.

9. 3T0E-03
9. 536E=03
9.£11€-03
9.5%aL 03
9.347€-03
9.383E~-03
9.£37€-03
Y. 536F-03

4. 309E-05
= T.563E-D4
9. 392€-03

1. 275E-0¢
1.290€-02
la254E-02
1.276E-02
1.2B1E-02
L. 27BE-02
ls 2H2ZE-02
L.2¢3t-02

l.as9E-05
—8.512E-05
Le2T9E-02

he 62TE-Qu
L. 669E-02
L.bebE-0Z
Lee58E-02
LeCsik=0Z
L. eb4t~02
L bbOE-D7Z
Le8o0E~02
lagb8t-02

=1.Q023E-0%
=5.424E-04
l.&536-02

2« 104E-02
2.C90E-02
2-C53E-D2
2aCHO0E-02
2«C3SE-02
Z2aCL9E-02
2.C89E-02
2. CB3E-02
2« 005E-02

2.C57E-04
l.430E-03
2.CTTE-02

AC};Ea
~2,B5E-05
-3.88E—05

1+ 45E—05
2-59E-05
-1.58E-05
4 C2E-05
3.47E-05
~1.52E~05

3.£8E-C5

—5+7TE~03
T.20E-05
E.20E-05

=L« IBE-O4
3.COE-D5
1.52E-0%
&« BUE~03

~%e 19E~05

$+30E-05

=2« T9E-0%
4.%3E-05
6. 14E-0%
4.30E-05
“f. 53E-05
1. 2%E-04
6.65E-0%
b L5E=Q5
“5s T2E-0Q5

k-3%E-0%

2.95E-04
4 53E-D4r
Se 59E-0%
=1.0%E-0%
=3.71E-04
=l.6LE-D%
9. 10E-03
=1.312E-04%
—2.40E~0%

1. G5E-Q4

C<a/5v
1.435E-03
1.435E-03
1.435E-02
l.4&63E-03
l.440E-03
l.485E-03
lebT2€-~Q3
1.T716E-0G2

—h, bbHE~U5
—-2.85ZE~04
L.451E~03

L+ I04E-03
1.902E-03
1.B88E—-D3
1. 854 E-03
1.517E-C3
1.97CE—03
2.Q58E-D3
2.200E~03

—4.322E-05
=2 .00BE-U%
1.%16E-03

2.45LE-03
2. 5CBE-03
2.%T4E-03
Za46IE-Q3
Z-492E-03
Z2.5Z6E-03
2+573E~03
Z.638L~-03
2. 7T3E-0Q)

—4.T35E-05
=k DASE-OH
2.542F ~02

3.2286-03
3.207E-03
3.199E-03
3.236F-03
2.256E-03
3.239E-03
3.197E-03
1.266E-03
A.711E-03

“1eDRTE-D4
—4.204%E-0%
2.268E-03

Accybc
—Ll. 79E-05
-5+ 3JE-05
-3, 1BE-D5

#. LOE-DS
—1.9%9£<05
1.1Z2E-05
~1l+TLE=05
4, TGE-05

S+25E=05

—3. 78E~-05
“3.7IE-Q5
—2.BLE-D5
Tal4E-Q5
—i«lOE-D5
1.3Z2E-D5
~9.TLE-D&
3.93E-05

4-6LE-Q5

=5.21E—Q5
—2-.S4E—05
—2.TOE-D3
2.61E-Q6
1.02E-0%
=2+03E=05
=5.04E=Qb
2. LLE~Q5
4.0LE~03

4. 43E-05

“4a D6E-D5
=lal3E~{4
=8 11E-0%
4-BIE-O5
1.43E—0¢
L. 14E-G5
—&.99E-03
5. THE-D&
9.59E-0S

G.84E-05



£9

TV R » 8 4

8¢y, C.f «CC2313 18,21 G.i2
HO4. Cal +GOZITI 18,20 G.99
Ad3.  G.C 4002313 18,20 2409
B05. CaC Q{2373 18.20 A 07
B¢l DaC = G023T3 §8.20 -lau?
g1, C.tC L0231 18419 -3.31
A5, CaC 0923713 1820 =5.3Q

STANDARD DEVIATICNS

LONGITUDENAL C¥LLIC PLTCH DER{IVATIVES
LATERAL CYCLIC PITCH DERLVATIVES
AESIOUAL :

40T.  C.C 002372 2d.26 U.07
805, Ga.l . 002373 20.26 1.00
8L3. ©O.C -002313 2C.26 20 0%
801. 0.C «002373 20.26 3.29
799. 0.C ‘.C02372 2026 430
8cy. C.C .C02372 20+ 28 ~iedd
805. 0.C -002372 20.28 =3.43
19%. 0.C 2002373 2026 =5.30

STANCARD DEVIATICNS

LONGITUOTNAL CYCLIC PITChH DERIVATIVES
LATERAL CYCLIC PITCH QERIWATIVES
HES10UAL

BC&. 0.C -C02373 4. 06 .01
8Cé. O.0 +002373 LY~ Led2
BL&.  C.C 2002273 e Db 0.92
fC5. C.C 4002273 4al2 .65
B¢, O.C «£0237) .01 Qa1

8C3. oO.C 002373 4.7 .58
ACY. 0.C 002273 %07 LAY %]
acf. 0.C 002373 . .07 0.89
BG4, D.L « 002373 406 =0.02
AC4%. C.C «C02372 4a D& ~0a L5
B03. 0D.C .0023T23 4o D& ~0.15
ac4, C.{ =C0227T3 4. 08 —Q.28
aci. 0.¢ 002373 4a D6 ~0.22
8CL. O.C =C02373 4. 06 ~dad5

STANDARD CEVIATIONS

LONGITYDLAAL CYCLIC PLITCH DEMIVATIVES
LATERAL CYCLIC PITCH DERLVATIVES
RESTOUAL

=0.04%
~0a4u
“U.62
-0.73
Gah2
0.5

[P

-0, 04
-D.38
-0.54
~U.b3
-6.87
0.35%
0.36
D.b6

0.0
0.0
0.0
Ged
0-0
0.0
0-0

aconvwaoo
IR

Gooeooon

TABLE A-II.

[ or AC or
M3 "‘a.:/ ‘a.q/w AC"a.a/w

LaB34E=0%
A1 T6E-04%
4.153E-0C4
5.937E-04

—6.776F-05

—2.0CBE- 0%
< 1. 92BE-0%

.2 310E-0%
—2.728FE~ (0%
lala8E- D%

~24613E-05
LexlSLE-04
L4 J5E-04
L.452E-04
La4B1lE-04%
4.324E-05
2.298E-05
1.&11E~04

—4.156E-0%
=24 930 E- 04
54608E-05

1.924&E-05
=1 361E-04
—4.36lE-0%
~7.202E-D4
~9.524E~D4
F4E-03
—l-481E-03
=1.751E-02
2.223E-04
4. BHFE-D%
T-635E-04
1.038£-023
L.54TE-03
2.0%2E=03

= L. &5%E-0%
=2+91TE-04
4.4 TE-D5

2. 12E=CH —2.810E-C%
TaolE-Ct —T.213E-04
—2.13E-CE —lai%2E~03
3.12k-C€ - 2.0228-L2
=2.56C-L5 3.T&0E-0Dqa
2«10E~-0% Ll.322c-03
=1.18E=-C5 l.%e&E-02

2-5QE=CS

-3.588E-04
4a023F-08

-2428E-0%
1+ 9%E-0Q%
A.97E-Q%

-3, TTE-09

-3.34€-06
Ta L 7E-Q5

-5.8DE-C5

5.43E-05

~1.9EBE+04

=G 44E-C5 -3.568FE-04
—1.2BE-C%5 —&. T&0E-04
Lu59E-C5 — 1. 1GRE~03
3.%4E-G5 -1.3%1&-C3
1.3ATE~05 ~1l.0845€-03
3.3TE-L5  h.92BE~Qa
-T.22E-C5 LkaJ{®€-03
T.LTE-C5  ha855E-41

5.B3E-Q%

—4.ICBE-04
~1.13kE-C4
~2.065E-0n

—4.89E-C% -SaQ22E-C5
2aC5E~CE — . HEQE~GH
—L.ETE-ES5 -2.831F-04
= 1.e2E-C8 -3 M EE-04
=2<89E=0% - 3. 6LE-04
1.43F-0% - 3. 482804
3.39E-CS ~3.TS0L-0%
3.4BE-C5 —%.62BE-0%
=T.ATE~DE Sab42E-08
—4%.40E-Ct E.TToE-05%
2.24E-C5 1.6TTE-D&
2.32E-CS 2.12TE-04
~293LE=-CS  2.3C9E-04
3.69E-05  3.719E-04

2.CBE-C5
~3.319E-C4

~31.820E~-03%
~Ll-140F-C3

—64+bLE-0%
=5.27E=Q%
=B.SHE-CS

LeZ3E~0%
4. %3E-05
=l«38E-0%
=62 32E-05
c lal3E~0%

9. 86E-03

~3.HFE-0%
=L« B9E~CS
4. 4TE- 0%
—ls91E-0Q%
=6+ LOE~=QS
1.32E=0%
1. H3IE-05
T-QLE-0%
=l. 10E-0Q%
=% 00E-D&
4.3LE-03
1. 37E-03
~2.44E-05
5.12E-0%

ha2hE-05

CONCLUDED.

CM ag ACM ar
3.336E-0% 8.TI1E-0O5
6.H3IEDh  &H.IFE-D5
T.060E-D4 =~b.9BE-UST
L.083t-03 —2.42E-05

~2.¢B4 604 =~2,.03E-09
~9.16SE-0% -1.3TE-05
=1 BEE-04 —1.FUE-DS
G.03E-05

B.568E-03

-7+5TOE-0%

24084 -0%
TL1T5E-Q% ~3.84E~05
3.057E=04 3,63E-GS
4. QEE-04 -6.b4E-0S
6+ JZTE-Q% 2.9BE-0S
Se1l2E-D4 2.79E-05
-1.550€-0% T.%3E-06
3. 699604 -4, B4KE-09
=5.344E-04 5.13E-05
5.27E-0%

G905 -05

—4abl5E-O#

B.530E-0%
1:998E-0% ~1.38E-04
~2aBY2E-0h ~k.20E-D4
T+6b1E-0% +9.09E-05
=LolB2E~0Y ~4.58E-0%
—1+5324E=03 ~1.03E-Q4
~1+BTJE~Q3 =2.56E-0%
~22233E-Q) 2.53£-05
~2aBLLE~-03 Ll.60E-04
hol53E-06 L.93IE-05
Bad®TE-D& 3.60E-05
1.250E-03 8.91€-0%
1.618E-03 Z.6TE-0F
24 322E-03 -2.T5E-09
3.022E-03 3.99E-05
8.20f-03

—5.841E-04

-4, 0BTE-U%

1.390E-04

¢, jao ﬂCLV/Ew

-3.064t-04 -3.03E-05
~1.005E-C3  2.59E-C5
—1.0HEE-CI 2. H2E-C5
~2.TI3E-03 ~4.64E-05
6.923E-C4 —2.13E~C5
1e946E-03 1. 27E~04
2.T08E~C3 —9.25E-C5

B.&SE-05

~4 . Z40E~C4
1.065E-C3
~1.84TE-D4

=5, 19%E-C& — L. 75E~0%
=9.95TE-C4 — |l 06E-~C4
~1leHp3A3E~CI ~ L. H2E-04
-2.003t-03 L.%BE-C4
-2.5T%E-C3  L.52E-C&k
4+6£FE~Ch L. BOE-C5
1.590€-03 {1.C1E-Ob
2.T3TE-CI  1.25E-C%

1, &1E-04

-5.309E~04%
1.740E-04
—Z+945E-04

=T.525E-Ch -5.94E-(2
-2+.HZZE-04 «3.21¢-C5
=3.6TIE-C4 — 2. 4bE-(%
=4, TLTE-04 ~2.8TE-0C%
~4,39BE-C4 —Z. T9E-05
=& 69LE-Ch L. TIE-05
=4.7S0E-Ca  T.&3E-0%
~Ta125€£-04 J.44E-CS
%#.5B8E-05 2. |7€-05
1.60TE-0Q4 3.38E-(%
La@35E-C4 —1.93E-C5
2.52TE-04 - 1.25€-05
2.993E-04 -b.128-C
4.39CE-04 1.02E-0D4

5ab7E-L5
=5.195E-C4

—4,212E-CS5
-1l.113E-C3

Cyko
2.441E-02
2+.420E-Q2
2. 395E-02
2.308E-02
2-425E~32
2e345E-02
2+3C0E-02

1. 00%E-04%
B+ 21CE~04
2. 385E-ud

2e & 15E-02
Zw TLIE-02Z
ZebblE=-12
2.£36E-02
2.5 75E-02
2.t50E-02
ZeEl4E~u2
2.4BTE~-N2

3. 119E-0%
Le IBLE-03
2etAZE~DZ

Cal6TE—03
2.00TE-03
2.1C56-03
2.281E-03
2.%3LE-G3
2+523E-03
3.335E-03
3.5836~02
2. CobE-~03
2.0926-43
2.2BlE-213
2.580E-02
3.43TE-03
3.521E-13

l.2331E-03
=1.5535E-0«
2. 353E-02

Acykw

S.81E-0%
4. 5OE-04
2. 37E-04%
=G JLE-04
3.00E-04
—2.42E-04
— 4. 2TE-04

& TS5E-0%

3.63E-04
5. L0E-04
2. TIE-D4
—2.50E-04%
—8.57E-04
2.26F-05
3. L6E-0%
= 7. 1BE-04

To L2E-D4

=3« 3LE-04
—-8.84E—{4
-~ T.S0E-Q4
~be3%E-O4%
— 8. C4E-05
A.06E-0%
B.63E~0%
Ea T4E-0%
=3, ILE-Q%
—2.92E-0%
— 22 40E~ Qa0
Sa 6FE-05
5. BLE-04
B.61E-0%

b T2E-0%

Ccyha
4.094E-D3
. O5TE—Q3
4.06TE-DQ3
&alTHE-0}
4.131E-03
%.35TE-02
4.6C0TE-023

—B.3T4E-05
—1.BB4E-04
4. 180E-03

SalB0OE-03
52232E-02
5.219E-02
Sa325E-03
S.e4lE-03
5.307¢-~03
5. 489E-02
3.501E-03

—le%3LE-0O%
=5.9%E-04
5.31TE-02

6. 99E-0%
6.906E-0%
6« 5B5E-0%
T.1BSE-D4
T-394E-04
TaTISE-U%
B.017E=-04
Bake360-04%
T+ 095E~04
T.296E-04
TabZLE~Uh
B. 04 BE -04
9.419E-04
1.0%3E-03

2.339E~04
—3.85%E-05
TahZLE—O%

Aquﬁu
=8 L4E-05
~l.laE—O%
-5.92E-0%

1-9BE~D4
—6.0TE—D5
S.34E-DB
l.l%E-D%

ladlE-04

=1.53E-04
= L. TOE-(4
—1.3QE-04
1.02E=D4
24 L9E=0%
1a%ZE=05
= 1.04E—~D4
2.21E-0&

1.94E-04

—4<52E-05

-8.T3E-05
—9.5%E-07
5.43E-D5
L. O9E=O4
1.Z2E=-04
=&s 04E=05
=3.0}1E-05
~3.1T€E-05
S 10E-OB
5.59E-Q%
LaJQE-C4

9.33E-05
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Figure A-1. Configuration 5, Hub Pitch Moment wvs. Longitudinal
Cyelie Piteh. p= 0, P = 1,15,
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Figure A-2. Configuration 5, Hub Roll Moment vs. Longitudinal
Cyclic Pitech. p= 0, P = 1.15,
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Figure A-3. Configuration 5, Hub Pitch Moment vs. Longitudinal
Cyeclic Pitch. u= 0,20, P = 1.15.

. 0012

. 0008

. 0004

-
5 N
~ LY =
e 0
2 N

v . ‘
. 0004 |- A

>
V4

\-I‘

-.0008

-.0012 : _'
8 -6 -4 -2 0 2 4 6

8, DEG

Figure A-4. Configuration 5, Hub Roll Moment vs. Longitudinal
Cyclic Pitch. u= 0.20, P = 1.15.
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Figure A-5. Configuration 5, Hub Pltch Moment vs. Longitudinal
Cyclic Pitech. pm= 0.36, P = 1,15.

.0008
. 0004
o~ gx\:\
P
b “
\?\ 0 o o
™ X\ .
9 ~ v, . \\
Y - o004 = ST ‘\D
~.0008
-.0012
12 210 -8 -6 -4 -2 0 2
8_ DEG

Figure A-6. Configuration 5, Hub Roll Moment vs. Longitudinal
Cyclic Piteh. M= 0,36, P = 1.15.
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Figure A-7. Configuration 5, Hub Pitch Moment vs. Lateral
' Cyeclle Pitch. #= 0, P = 1.15.
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Figure A-8. Configuration 5, Hub Roll Moment vs. Lateral
Cyeclic Piteh. M= 0, P = 1.15.
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Figure A-9. Configuration 5, Hub Pitch Moment vs. Lateral
Cyelice Piteh. u= 0,20, P = 1,15,
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Figure A-10. Configuration 5, Hub Roll Moment vs. Lateral
Cyclic Pitch. p= 0.20, P = 1.15,
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Figure A-11. Configuration 5, Hub Pitch Moment vs. Lateral
Cyelic Piteh. u= 0136, P =1.15.
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Figure A-13., Configuration 5, Hub Pitceh Moment vs. Collective
Pitch., wp= 0.20, P = 1.15.
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Figure A-14. Configuration 5, Hub Roll Mement vs. Collective
Piteh. u= 0.20, P = 1.15.
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Figure A-15. Configuration 5, Hub Pitch Moment vs. Collective
Piteh. #= Q.36, P = 1,15.
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Figure A-16. Configurstion 5, Hub Roll Moment vs. Collective
Pitch., #= 0.36, P = 1,15.
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Figure A-17. Configuration 5, Hub Pitch Moment vs. Shaft
Pitch. um= 0.36, P = 1.15.
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APPENDIX B

ROTOR FREQUENCY RESPONSE DATA

Nondimensionalired frequency response hub moments, factored from
neasurements at r = 3,3 inches, due to blade cyclics, blade collective, or
shaft pitch or roll, are shown in Table B-I. The factors of Table VII were
used to transfer the moments to the hub centerline. Configuration 5 only
was used. Most of the tests were run at 850 revolutions per minute, with a
few in hover at 550 revolutions per minute. In these analyses air density in
hover was set at 0.002396 and in forward flight at 0,002361. Evidence of stand
fesbnance appears in some of the plotted data. The phase and magnitude of the
transfer function are .in degrees and per degree, respectively. The tabulated

values fit the equation:

Trf. Fen., = (Mag.)el(Phs')

The magnitude and phase of the transfer functions have also been.plotted
in Figures B-1 through B-80. However, for ease of comparison with similar
figures in Reference 3, the megnitudes have been plotted in decibels '

(B = 20 log,, (amplitude ratio)), where the amplitude ratio is in in-1b/deg.

The figures are arranged, lowest advance ratio first, as follows:
§, inputs - Figures B-1 through B-30.
_Bc inputs - Figures B-31 through B-36.

Figures B-3T through B-L6.

90 inputs
o inputs - Figures B-47 through B-62.

¢ inputs

Figures B-63 through B-80.

As in Reference 3 hub centerline pitching'and rolling moment coefficients

are defined as follows:
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i

RPM

850,

850.

TABLE B-I.

[ 0,
0. 0.
0. 2.

CONFIGURATION 5 ROTOR FREQUENCY RESPONSE DATA.

w
rad/sec

1.54
3.18
5.08
€61
12.85
1G.43
32.13
3E.35%
5C.22
£2.59
1%.61
E7.34
58.92
112.04
123.58
148.82
173.3¢
200.87

lﬁgs
3.1%
4.68
£.5C
12.7¢
t9.3¢
25.51
32.06
3Ba21
43,498
50.11
62.01
1.54
E7.24
GC.45
111.68
122.2C
135.77
1l4E.54
L9¢.48

W

0. 022
0. 036
0. 057
C.015
Celah
0.218
C.360
Ce426
U.561
C.7C1
C. 846
C.G16
1.1Co6
1.254
1.388
le 667
la 542
2248

0.9022
C. 035
C. 055
C-073
C. L 43
G.217
€. 285
0.359
C.429
0.463
0.5¢4
Ca 102
C. 847
C.5979
leil4
l.252
i.383
1.526
l- (.\65
1.940
Z.241

BC"{ba |
a0 Deg.

Mag. Phs.
0.000041 3l.99
0. 000066 52489
U 000177 99.22
0.000327 6l.81
C.C00352 3.45
0. 000292 -17.21
0.000231 -35.02
0. 000210 —4l.19
0. 000195 -50.03
Ue. 000186 -56.84
C. 000179 —£3.43
0.000160 ~-6T. 78
C.000181 -Tl.20
0.000213 -T8.8b
0. 000190 —-86.39
0.000237 —101.49
0.000288 =128455
0. 000301 -177.8¢6
3. 000061 29.69
0. 000076 5l.57
U.000134 59.64
0. 000208 55.15
0. 000346 -1.38
0. 0U0281 —23.54
0. 000248 -31l.15
0. 600230 ~36.08
C. 000215 ~41.34
0. 000209 —45.24
C.000202 49,49
C. 000191 -56.17
C.000187 —-03.04%
C. 000172 —6%9.32
J« 000191 -Tl.42
G. 000202 —B83.22
C.000194 —89«33
Vs C00Z15 -94.00
0.000233 -102.9¢6
0.000279 =127.87
0.000275 =167.07

8C|/ca 1
aﬂs Deg.

Mag. Phs.
DU001LTT —-176.26
0.000201 -173.93
0.000290 -151.49
0.000415 -—-1T70.25
0.000246 119.54
0.000138 104.91
0.00005% 102.85
0.000039 110.11
€.000033 129.12
0.000034 143.89
0.000041 160.25
0.000051 164.07
0.000061 161.12
0.0000%3 144.82
0.000082 154.69
0.000130 148.34
0.000207 121.83
0.000276 264060
0.000215 =177.906
0.000218 -17b.81
0.000254 ~-179.15
.000301 173.46
0.00G269 112.78
C.000135 90.73
0.000082 87.48
0.000055 90.59
0.000037 98.50
0.000032 109.99
J.000028 126.32
0.000033 156.29
D.U0U046 164.80
0.000059 165,97
D.000065 166,79
0.000076 173.12
0.000093 160.79
0.000112 159.02
0.000139 150.02
0.000206 126410
D.00024d T2.10



RPM B g

850. 0., h.

850. 0. 16.

rad/sec

C.64

1.27

1.53
3.18
4.89
6.53
9.71
12.85
.82
32.43
3E.78
44.13
50.39
.63.12
T5.9%
88.00

- 100.44

112.60
125.12

149.89

.19
12.7¢
1S.24
25.53
Al.84
3i7.96
5Ce 17
6Z2.51
T5.39
£€.88
SE.70

. 105,42

111.09

122.77

132.42
147.70

TABLE B-I.

_.qu

C.CC7
O« Cl4

g.022

0.036
0. 055
0.073
0.109
0. 145
C.219
0.290
0. 365
De435
0. 454
Q. 5E4
C.7C8
0. 852
0. 6867
1.125
1. 262
l.4GC4
1.681

C. 036
C.055

C.01%3

Col43
Cadl5
L.286
Ce 3517
C.426
O« 5€1
D. 694
0.842
C.970
1.103
1.178
1.255
1.376
1.518
1. 655

CONTINUED. -
acn/ha. 1
865 Deg.

Mag. “Phs.
0.000170 248
0. 000174 6.17
0. 000182 9.51
0.000197 13.27
0.000229 L6.53
0. 000266 16.54%
0. 000339 4.95
0.000363 ”lloOé
0.000302 -33.28
0.000252 —40.7T6
0.000223 -45,25
0.000201 ~4 9413
0.000182 -51.48
0000208 ~46.73
0.000172 -~59.46
0.000175 ~4T+3%
0. 000199 -62.27
0. 000194 -73.68
0.000204 ‘BO¢26
0.000214 ~-86437
0.000254 ~104.15
0. 000309 -l.61
0.000334 -4.53
0.000391 -17.47
0« 000314 —46.48
0.000277 ~55.42
C. 000244 ~-59.74
0.000215 -66.95
0. 000196 -72.30
0.000179 ~TT«8%
0. 000171 -8T7.30
0. 000216 - —-85.56
0.000206 —129.04
0.000115 -139.36
0. 000130, —97.20
0. 000176 =97.62
-104.79

0.000214&

acl/ha 1
‘895 Deg.

Mag. Phs.
0.000274 178.98
0.000275 176.47
0.000278 115.07
0.000280 169.95
0.000284% 163.31
0.000296 155.26
D.000290 134.88
0.000240 113.41
0.000110 83.22
0.000051 78.11
0.000023 34.58
0.000015 160.37
0.000020 102.04
0.000024 16%.17
0.000040 -—-165.36
0.000048 —169.18
0.000058 -173.21
0.000070 179.05
0.000092 L71.82
0000110 165.59
0.000106l 149.12
0.000281 169.10
0.000260 159.64
0.000277 152.77
0000245 123,22
0D.000167 93.10
0000100 6752
G.000058 62404
0.000G30 34.68
00000607 1659
0.000025 ~—~141.79
0.000033 -137.37
0.000020 —F6.25
0.000167 —114.18
0.000198 -152.51
0.000142 -178.31
0.000145 178.54
0.000181 "165.34

75



76

RPM & @ w

rad/sec

171.77
162,85
199.417

850. 0. 16.

550. 0. O. C.62
1.25
1.58
3.1¢C
4.88
6e48
S.54

12.640
15.40
25.2%
321.57
37.061
44,00
45.579
62.50
15.19%
S5le62

110.82

134.72

15%.07

158.4¢€

1.89

2.13

£.51
Lz.6%
19.17
25.3¢
31.83
37.84
43.68
5C.23
€2.8C
15.178
58.86

550. 0. 8.

ok

1.922
2.C€3
2.234

0.0tl
C. 024
C.032
Cs G54
Ce 0ES
Uell2
C. 166
0.218
€. 330
C.438
C. 546
C.651
C. 701
Ce 8G7
i.087
1. 254
la 515
l.6C8
243349
2. 166
3. 455

C.033
G. 054
€.113
0.2240
0.333
Cs440
€554
Co658
C. 763
C.B71
1.C92
1.315
1.715

CONTINUED.
aCm/aa ]
865 Deg.

Mag. Phs.
0.000290 17l.66
0.000005 127.50
0.00001L4 122.68
0.00002¢ 132.81
C. 000064 131.46
0.000170 121.46
0.000276 107.56.
0.000527 63.43
0.0G60616 25.67
0. 000416 -31l.44%
0. 000355 ~42a 15
0.000333 ~49.84
0.000312 ~55.92
04000510 -ﬁlo 12
0. 000301 =70.55
C.0002748 -91.35
0.000381 -110.66
0.000491 —1T1.9%4
C. 000199 127.14
0. 000022 153.12
0.000209 11.07
0. 000235 17.39
0. 000320 23.98
0.0co587 Q.88
0. 000636 =27.67
D« 000437 =-53.22
0.0003%3 -58.53
0.000365 ~63. L6
0. 000329 =T4 .65
C. 000332 —-82.57
0. 0600391 -97.57

aC‘l/qo ]
895 Deg.

Mag. Phs,
0.000274 136.26
0.000318 96.20
0.000272 73.173
0.000168 -—-176.71
0.000161 -170.51
0.000154 =-156.41
0.000213 -142.00
0.000354 —~138.36
0.000483 ~148.80
0.000642 175.43
0.000589 140.82
0.000331 106.63
0.00019¢6 96.32
0.000122 97.30
8.000088 103.01
0.00007T0 116.69
0.000072 132.54
3000090 155,30
0.000122 161.15
0.000181 155.97
0.000283 144.34
0.000490 86.88
0.000260 2294
0.000117 -21:.45
0.000472 LT7.%5
0.000469 174.44
0000502 166.05
0.000581 136.23
0.000394 93,21
0.00G213 T7T«19
0.000114 78.30
0.000070 92.79
0.000052 122.85
0000060 149.94
0.0006098 167.14
0.000142 166.23
Q.000243 154.10



RPM M L)
550. 0. 8,
550, O 16,
850. 0.05 1.

rad/sec

111440
123.2¢
1£C.53

195.98

1.89
.12
4485
£.45
Se54
12.66
19.15
25.38
11.99
37.7¢
44,14
5C.2C

62.40

75.3C
£e&.83
$56.07
Lil.01
122.0¢
148,15

C. 63
1.26
2.3C
3.22
4.88
. 6448
$5.15
12.68

15.14

25.45
31.75
37.88
44.07
4G.92

TABLE B-I.

wh

1.932
24133

2+ 184 .

3. 454

€.033
00054
C. C84
0g.112
Oe1065
C.216
G.231
0.434
C.55h2
L.&50

L. 767

C.869
L. 081
1.3C2
1.5C5%
1. 716

S 1.926

2.131
2« 5606

0.0C7
C.014
0. 026
0. 036
0« 055
C.0173
C.1C9

- 0.143

6.216
fe2E6

C.357

Qe426
Q- 456

.0« 562

CONTINUED,
aCm/bo. 1
a0 Deg.

- Mag. Phs,
0. 000462 -116.21
0.000561 =-142.62
0.000165 131.33
0. 000081 -1£9.¢3
J.000231 Fe 59
0.000244 1621
0.000275 19.46
C. 000330 20408
U 000431 19.18
0. 000549 B.59
0. 000654 -25.43
0. 000530 —47.20
0. 000420 ~58.6%9
0. 000367 -44.26
0.3230337 -6B.11
C. 030310 -70.93
0.000281 -15.849
0.000287 -8le61
0.C00304 -89.06
0. 000372 -90.33
0.000626 —149.37
0.000287 b42.93
0.000189 0.17
0.000204  -1.84
0.000193 3.90
0-000178 "3.57
0.000175 -1.38
0.000162 2«97
0.000192 11.19
0. 000241 -2.07
0.000223 -23.31
000O0190 ”3#074
0.000175 -39.30
C.000167 42«54
0. 000185 =50.23
0. 000174

—54.19

acl/ba ]
395 Deg.

Mag. Phs.
0.000354 138.81
0.000465 112.34
0.000270 18.59
0000174 Sab2
0.000542 17T4.856
0.000538 174.17
0.000552 169.48
0.000554 164.07
0000595 153.33
0.0600603 137.40
0.000475 3T.62
0000270 16.55
0.000137 TOab4
Ja0Q0UBL 1781
0.000060 101.386
0.030005%2 12975
0.000070 153,83
0.000106 162.77
0.000146 163.10
0.000203 157.26
0.000279 L47.89
0000438 124.23
0.000319 42.57
0.000L13 ~179.20
0000094 -—-179.91
0.000098 ‘179-[8
0.000101 -177.96
0000117 -179.55
0.000130 177.68
0.000172 157.53
0.000158 127.84
0.000097 96.99
0.000053 T4.65
0.000025 70.10
0.0000 14 58.45
0.000022 -49.88
0.000023

-70.817

77



78

RPM &

Q
850. 0.05 1.
850. 0.1 1.
850. 0.1 12,

0

rad/sec

56.78
€2.31
75.18
86.98
5G.04

Catrdt
L.24
1.89
3.06
£.03
CeS 7
Ce€S
12.58
18.99
28.23
34.50
37.2¢€
444,07
4€.89
5€.173
£l.46
T4.69
Eea.4b
SB.C2

Catb3
1.35
3.52
2.13
4.5G
6.46
S.51
1£.63

1%«CS

Zl.7E
37.70
43.97

TABLE B-I.

Wy

0. 639
€. 700
O 845
C.5178
1.114

c.cc7/
CsOl4%
0.C21
C.035
C. 0506
Ce04
C.1C5
G.l4]
C.213
C.283
Ce354
C.418
Ca495
0.556
C.637
On 6©5H
C.838
C.S71
laC%5

C.0C7
C.0L5
€. 040
C.C35
0013
Ca1C7
Caldl
{.-21‘1
C.2E3
C.356
C.423
C.453

CONTINUED.
aCm/bol 1
aﬂs Deg.

Mag. Phs.
0. 000142 ~58.79
0.000171 -34,55
0. 000197 ~66e 11
0. 000194 ~-76.99
C. 000202 -82.38
0.000266 Qe40
0.0002538 -l.41
0.000251 —4.21
0.000243 =7.086
0. 000246 -15.24
0.000249 ~-28.72
0. 000228 -37.80
0. 0006205 44 .80
De GUOLBY ~46.91
0.000L73 -51.50
C. 000l 60 =-53.72
0.000131 ~35.01
0.000188 -56.04
0.00018¢ ~66.33
0.000184 ~76.94
0.000312 Q.92
C. 00031 117
C.000293 12.27
C. GOG313 0.02
0. 000318 -1.01
0.000344 -3.15
0.000347 ~6.03
0. 000375 -10.09
0.000388 —-25.01
0.000339% ~36.92
0. 000303 44249
0.4000261 -4 8.69
0.000244 -51l.94

BC|/au 1

a@s Deg.

Mag. Phs.
0.000025 -156.58
0.000044 -103.88
0.000036 -119.94
0.000147 179.74
0.000137 175.39
0.000131 173.53
0.000139 169.92
0.0001L37 166.32
0.000139 160.59
0.000140 147.87
0.000135 138.53
0.000104 106.28
0.000072 9085
0.0000453 77.62
0.000022 710.56
0.000004 32.13
0.000020 =-122.15
0.000030 =-163.02
0.000028 -170.89
0.000040 -157.83
0.000284 175.95
0.00025%8 177.06
0.000234 178.78
0.600266 170.85
0.000267 l64.74
0.000275 157.92
0.000262 145.53
0.000263 131.71
0.000215 102.93
0000147 83.34
0.000101 72.02
0.000073 64449
0.000049 66.33



RPM  n

850.

850.

850.

0.15

0.2

)

12.

rad/sec

4. 172
5¢.63
£2.5¢
1455
g7.15
S8.1E

C.63
1.25
2.06
3.24%
4.90
-bate?

© 9.55

12.60
19.21
25.35
31.85%

. 37.89
44,12
. 49.81

5€.717T.
62.25
T4.171
8€.45
58.82

.63
1.24

: 2;34

3.09

- 4487
6-65'

9.59

. 12.66
. 19.01
25.19

3l.66
37.71

TABLE B-I. CONTINUED,

w/i

Ce558

C.€¢35
C.7C)
Ce &30
Ue G714
1.1G2

0.CC7
0014
C.023
C« G36
0. 055
0. 013
0.1(7
0.141
Ca216
C.284
C.357

" Qe425

0. 457
C.560
C.638
C. 699

C. 840
C.570

1.1€9

C-CC7
C.0l4

- Qs C26

0. 035
0.055
0015
C.108
O« 142

" Callb
0.282

0« 355

0.423

aC"/bo.

1

06
Mag.

0.000227

0.Q00181 "

0.C¢00192
0.000246
0. 000248
0.000237

0. 000340
0.000353
C.000339
0. 000368

0.000379 .

0. 000361
0.000371
0.000389
0000346
0. 000306

0.000258
0. 000240

0.000225
0. 000206
0. 000156
0.000205
0.0090221

0. 000211

0.000205

0. 000356 .

C. 000363
€. 000340
0. 000385
0.000392
0.000387

- 0.000389

0. 000386
0.-000351

‘0.000313
. 0.000273 "
0. 000251 -

Deg.
Phs.

-61.33
-66096

-4030
-3.07
~le 5%
-5- ?5
—8.65
=11l.07
~16.44

—23-02‘

—35.46
~44.64
_49-24

- =51.95

~55.40
—59-94
~61.57
-37¢07
—64%.35
—75.61
=83.01

—la%4%
=210
-7-36
‘5061
_8066
-10.71
-l6.47
-22.31
_35-q1

_44-07.

=50.59
~55.45

|

aCI/OU
aﬁs Deg.

Mag. Phs.
0.000031 63.85
2.000014 93.46
0.000036 110.60
0.000029 92.29
- 0.000031 119.22
0.0000156 87.32
0.000149 175.94
0.000151 173.98
0.000150 173.63
0.000156 166.54
0.000158 158.04
0.000158 151.75
. 0.00015% 139.59
0.000154 125.89
0.000112 87T.37
0.000073 54.54
0.000035 33.49
0.000023 -1.92
0.000025 —46.81
0.000033 -65.81
0.000044 —-100.15
0.00002% =—-137.88
0.000038 -93.,72
0.000047 ~-102.11
0.000046 -125.46
0.000152 176.76
0.000162 174.87
0.000152 162.33
0.000172 166.89
0.0001866 160.00
0.000172 153,88
0.000169 141.79
0.0001561 129.60
0.000118 99.67
0.000082 T7.16
0.000047 54.91
0.000026 19.46

79



RPM # é

850. 0.2 1.

850. 0.2 12.

850. 0.26 1.

80

rad/sec

44.43
49, 7&
5€.61
62.41
14.8C
£E£.88
SB.64

l.25
2450
3.36
5.03
€617
S.173
12.62
1€.58
25.18
31.75
37.49
44,05
4G.55
5€.53
6ece30
T4.57
€e. 81
SE.39

C.62
1. 24
l.88
3.33
5.05
.57
12.73
19.09
25.16
31.55
37.41
43.83

TABLE B-I.

W/

0. 457
C.558
0. 635
C. 7C0O
0. 838
Ce 9171
1.1C8

0.014
0.C28
C. 038
0. 056
0.075
C.110
0. 142
C.214
0.283
C.357
0.422
0.557
0.636
0. 7CL
C.9174
l. 10%

0.QC7
0.0l4
€.021
C. 037
C. 057
C.074
Ce.143
0.215
C.283
C. 354
O.421
Ce452

CONTINUED.
aCm/60' 1
aBS Deg.

Mag. Phs.
0.000222 ~959.2%
(. 000205 -63.41
0. 000153 -63.36
C.000218 “41l.417
0.000221 —63.59
c.000218 -73.71
0. 000208 -83.58
0. 000341 -0.29
0. 000354% 0.30
0.000339 =230
0. 000344 —-2435
0. 000351 ~3.80
0.000368 —Teta2
0. 000381 —13.49
0.000366 ~28.63
0.000317 -39.37
0. 000280 ~46.61
0. 000257 —50.43
C.000213 —60e34%
0. 000172 -68.12
0.000179 —26.59
0. 000204 -65,87
0. 000208 -T1.87
.0. 000464 0«31
0. 000500 -3.54
0. 000508 —4.21
0.000554 -6.18
0. 000616 -10.25
G« 000662 -15.66
0. 000552 -26.11
0. 000412 —49,4]
0. 000340 ~55430
0.000320 -58.81
0.000274 ~62.63

aCI/bU ]

885 Deg.

Mag. Phs.
0.000027 =57.11
0.0000 34 -T75.61
0.000045 —-113.50
0000021 -—149.25
0.000038 -124.09
0.000057 -130.77
0000060 -136.28
0.00026&% 175.88
0.000261 174.90
0.000265 169.63
0.000258 16195
0.000263 L56.66
0.000256 Ll4i1.81
0.000240 12931
0000174 101.65
0.0G0110 52.89
0.000081 B82.43
0.000066 BZ2.84%
D.000040 85.70
0.000038 89.06
0.000029 100.09
0.000054 l111.01
0.000039 G4.97
0.000043 18.95
0.000034 37.82
0.000143 178.50
0.000143 172.29
0.000134 L68.99
0.000128 161.49
0.000086 134.31
0.000088 94.04
0.000126 89.04
0.000122 464,66
0.000086 39.04
0.000054 24.22
0.000049 ~24.98
0.000049 -5G6.18



RPM o
850. 0.26 1.
850. 0.26 12.

" rad/sec

49,16
5¢.84
t2.42
74.89
BE.14

Cc ?E
1.25
2.33
3.13
4.87
E.47
S.51
12.62
18,95
2505
3L.5E
3T.¢6C
43.4¢
45.82
56.5
Ccal4
T4.62
EE.4E
Sl.24

ok

€.559
C.638
0. 701
C. 842

.Ca 966

C.C(S5
C.014
CeC26
U« 035
L. 055
0. 073
0. LC7

Calé4ld

C.211
Ce 282
Ce 355
C.423
C- 494
C.554d
0.&39

£. 659

C. 441}
Ce 513
1.1C6

TABLE B-I. CONTINUED.

| aCm/uo o
BBS Deg.
Mag. Phs.
0.000242 —65.70
0.000192. —-69.3%
0.000195 -37.10
0.000246 -62.96
S 0.000227 -72.33
0. 000384 1.63
0.000394 ~0.46
0.000399 -2.98
0. 000399 -2.90
0. C0U4LG ~4.58
0. 000402 -5.06
0. 000422 ~9.68
0. 000438  -15.506
0. 000432  -30.92
0.000394 -43.97
0.000337 -51.92
0.000290 -58.90
0.000258 -63.07
0.000231 -67.38
0.000176 =73.9%
0. 000142 -30.09
C. (00232 -54.95
0.000222 -64.23
0.000221 ~-71.50

- 8C|/ha I

395 Deg.

Mag. Phs.
0.000049 -88.93
0.000064 —116.13
0.000055 ~148.80
0.00005T -122.43
0.000082 ~107.85
0.000295 178.99
0.000297 176.35
0.000274 172.65
0.000300 169.66
0.000300 163.15
0.000299 157.49
0.0002%0 l45.72
0.000276 133.04
0.000219 106.66
0.000149 87.71
0.000100 T2.82
0.000060 67.91
0.000038 T0.41
0.000025 74.73
0.000018 120.82
0.000043 126.88
0.00002c 135.41
0.000005 135.45
0.000012 -17.18

8L



82

RPM

850.

850.

(o4 90
0.1 1.
0.1 12,

rad/sec

Cet&3
l.24
1.5E
3,33
S5.01
6.45
9.5%
12.5¢
18.54
25.0G8
3l.5¢
37.43
43.96G
45.6¢€
5t.64
62445
15.16%

BELLHT -

GEe3S

OIGB
1.24
2.24
3.25
habh
€. 44
$.5C
12.55%
1€6.937
25.02
21.3¢
37.01
43.8¢
49.74
5€.52
Ciel4
T4.51
Et.2%
c7.87

| TABLE B_I 1]

wAl

OI 014
C. 022
C. (37
0.057
C.C12
0.1C7
C.lal
0.213
C.282
C.354
0a419
0.494
c. 558
O- 637
C.7C2
. 611
1. 104

C.CCY
0. 014
C. 025
0. C37
0.054
0. 072
CalC7?
0.141
Ce213
C.2BElL
C. 353
C.422
0. 492
C.558
C. 635
Ca 657
C. 842
C.570
1. 104

CONTINUED.
aCn/ca 1
of Deg.

Mag. Phs.
e 000329 176.85
0.000329 174,09
0.G00323 170.51
0.00032¢ 165.93
0. 000327 158. 80
Ce. CO031Y 149. 22
0.000298 133.54
0. 000265 116.20
0.0C0L1l5C 89.77
0. 000091 B4,.71
0.000063 BZ2.96
0. 000041 - 8G. 88
0.000027 95.91
. 000021 107. 15
C. GOOCLH 176.13
3. 000C50 135,24
J.000016 1l44.85
0. 000015 163.86
C.000023 l62.75
C.00036C 177.65
C. 000359 175.09
0.000361 173.23
Ce. 000367 146.94
0.000359 160,96
Ca 00359 154.29
0.000349 139.45
Q.0003213 123.46
0.000215 95.59
0. 00012% E4,06
3. Q00079 B7l.72
0.000057 95.68
0. 000049 102.97
0. 0000453 106.58
0. 00002% 105. 39
C. 000048 —-172.25
d.000C82 122.41%
0. 000047 113.10
0.0000246 9%. 29

aCI/GO

1

a0,

Mag.

D.000185
0.000189
0.000200
0.000200
0.000228
0.000255
0.0QuU310
0.000351
0.000294
0.00023¢6
0.000218
0.000202
0.000187
0.000179
Q.000170
0.000171
0.00U159
0.000172
0.000192

0.000271
0.000276
0.000284%
O.u00277
v.000287
0000304
0.000352
0.000394
0.000387
0.000334
0.000292
U«000265
0.00C241
(0.000228
0.0006215
0.000194
0.000192
0.00020C
0.Q002CH

Deg.

Phs.

~175.59
-173.40
-171.75
-168.53
-176.30
169.57
144.05
136.81
134.19
129.04
123.77
121.4¢
117.65
116.85
109.21
102.24
90.78

179.30
179.28
179.23
-178.28
=-177.18
179.02
170.22
148.43
136412
1£49.00
123.19
119.21
115.94
111.36
108.27
108.61
104,34
102.89



RPM s @

Te63
1.35
Z.14
.24
4.88
€. T4
9151
12.59
1%.01
25.05
21.43
37.1%
43,18
4,97
S5€.82
62425
T4.8C
£E€.57
S8.08

S wh

0.CC7
0.015
C.C24
J. 036
0. 055
€.C76
0.107
Cal4l
0e213
0.281
C.353
Gedl8
G 493
Ca562
C. 638
C.7CC

LCe B4l

C.911
1.1G3

) TABLE B-I. CONTINUED.

E)Cm/ao 1
Bﬂc Deg.
Mag. Phs.
0.000417 178,08
0. 000416 175.76
0.000427 172.87
0. 000408 168.23
0. 000413 162.90
C. 000403 156.67"
0. 000400 145.11
0. 000377 131.63
C.00029¢C 105%. 89
0.000197 90494
0.000127 8l.34
C. 000091 86.99
0. Q00071 92.81
0. 000061 95. 14
0. 000045 95.18
0..000044 169.77
0.000088. 108455
0. 000057 Gl.75
0. 000041 68.66
85

-1

aCI/ca

aGC Deg.

Mag. Phs.
0.000310 179.38
0.000307 -179.77
0.000308 ~-179.42
0.000316 -179.60
0.000330 -17B.79
0.000342 179.94
0.000380 175.97
0.000409 168.52
0.000428 149.20
0.000385 133.69
0.000336 120.17
0.000286 113.57
0.000245 108.70
0.000226 106.63
0.000211 102.28
0.000183 9739
0.000180 L02.65
0.0001%91 100.50
0.000195 G467
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8L

RPM

850. 0.05

850. 0.1

0

2.

0-63
1.25
1.39
3.13
4.88
6.45
$.55
lea62
19.14
2%.28
21.65
3769
44404
4G.92
56.60
62433
15.07
82.24
GE.04

.63
1.24
l.88
3.313
4486
€.43
G55
l2.56
18.95
24.917

"31.35

37.34
44,09
49.92
9€.33
€2.36
T4.55
€£.38
68.18

w/Q

0.CC7
C.0l4
g.021
J.C35
. 055
0.073
C.1C8
0.142
0.¢15
Ca 284
0.356
Cottdd
Ca454
C. 636
C.7C1L
CaBa4
C.G25
1.111

0.CCT
G.C14
Ce021
0. 037
C. 055
C.01i2
C.1C7
Cel4al
g.213
0. 281
C.3%3
Ce%16
c. 4(;5
0. 560
Ca033
C. 7C0
C.b36
Ce SE9
1.103

TABLE B-I1. CONTINUED.

aCn/Eo i

o6
o

Mag.

C.000122
C. 000128
0.000135
0.000129
0.000124
C.000121
G- 000093
0.000061
C. 000026
0.000019
0.000012
C.000018
G. 000018
0. 000025
C.00006<
C.00010¢6
C.000063
0. 000055
0.000057

0. 000179
0. 000163
G. 000168
0.000158
0.00015%
0.000145
U. {00120
0.000085
0.000006
C.000025
C. 000025
0. 000032
€. 000032
0. 000033
0. 000045
0. 000104
0. 000085
0. 000079
C. 000072

Deg.
Phsi

-9.72
—23.17
-81.51

-133.64
178.35

B4.98

22.12
=16.36
24,29
-71.98
—-120.24%
164,20
61.07

_"(J-Sl.

—-8.39
=-11.20
-15.33
-37.39
~50.83

“105-‘!1
119.63
~9.83
26472
-62.22
~95. 98
~179.20

49,90
~14.69
-40.87
“58-‘?5

acl/UU 1
a6 Deg.

Mag. Phs.
0.000049 -2.49
0'000057 "‘6.10
0.00005%8 “T+b65
0.000069 -11.76
0.00U114 -82.T2
0.000110 ~121.52
0.000073 -167.97
0.000055 i68.42
0.000035 150.88
0.000029 146.78
0.0U0022 145.67
0.000013 lol.36
C.000024 —156.42
0.000039 158.86
00060020 139,98
0.000016 165,35
0.000030 178.56
0.000056 100
0.000056 -3.35
0.000061 ~2.85
0.000067 —-6alé6
0.000077 —-13.62
0.000082 —-25.25
0000099 -52.93
0.00011% ~8l.28
0.000103 “'1"’6¢17
0000063 -—17b6.1l6
0.000040 178.19
0.000033 171.68
0000031 165.33
0.000021 -176.3%
0.000032 =153.66
0.000047 169.36
0.00002% 161.41
0.000028 -172.106
0.000040 -167.16



RPM

850.

850.

o

0.1

0.26

é
o

12,

1.

rad/sec

0-75
1.24
1.817
J.10
4,85
.47
P
12.12
18.83
25.18
31.45
31.C9
44.10
45.491
5€.42
62.38
4. 78
Et.Ga

- GEB.05

C.463
1.25
2-00
2.15
4.87
Gob4
.74
12.6%
19.34
25.3¢C
31.62
37.686
43.95
4G.88
56.86
€31
18.12
E¢.83
SE.T6

1.108

€. 000131

TABLE B~I. CONTINUED.
W/ acn/ho ]
' - a8 Deg.
Mag. Phs .,
C.CC8 . C.100180 “0.48
0. Olzf 0-000207 ~4 . 8.1
C. CZ]. 0.000180 -10046
0.03% 0.000190 -14.95
€C.0%4 C.000192 ~20.28
0.0%3 0.000178 —Z2T.97
C.1C7 C.000160 =39.82
C.143 G.000137 ~47.18
C.211 0.000106 =50.07
C.2E2 0.€00076 -47.00
C.353 C.000083 ~5]1.84
C.416 C.000077 —44.33
C.465 0.000080 -55.27
0.559 Q.000076 =6T.48 .
C.£33 0.000049 -117.92
U0.659 (.000C69 4l.12
0.837 0.000089 ~32.19
C.5%71 C.000084 =-58.10
1.101 0.000073 =T4.566
C.Cl4 G.000299 ~4.34
0.022 G.000297 ~2.27
€C.C35 (C.0£C00300 ~TeT2
0. 055 (€.000312 ~12.76
0.072 0.0Q00313 =16.94
C.1C9 0.000301 —~25.26
0. 142 G.000285 -32.57
O.284 0.060200 -56.22
0.355% Q0.000161 =60.32
C.423 (.000141 -59.53
C-493 0.000129 -65.%6
€559 0.000117 -76.02
C.£36 0.000051 -~-106.595
0.659 0.000126 ~4 .66
C.B843 C.000145 =50.15
C.974 0.000138 -64.%1
"’71.82

BCI/uo 1
860 Deg.

Mag. Phs.
0.000018 179.08
0.000020 167.15
0.000015 163.39
J.000014 156.59
0.000027 176.45
0.200009 172.086
0.000010 ~158.60
0.000009 -138.93
0.000013 169.81
0.000Q0021 123.29
0.000002 -139.35
0.000019 -—131.45
0.000022 -139.02
0.000029 -137.81
0.000038 —-141.04
0.000048 -—-179.89
0.000041 ~-171.99
0.000046 157.95
0.000037 123.78
0.000031 L77.97
0.000033 171.68
0.000036 179.28
0.000048 160.16
0.000026 140.31
0.000026 128.55
0.000023 88.21
0.000021 44494
0.000031 ~33.45
D.000048 ~712.62
0.000057 =~100.79
0.000058 -121.90
0.000065 ~-139.61
0.000083 ~[48B.48
0.000073 -178.04
0.000069 -—-155.94
0.000094 -163.87
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86

RPM &

850. 0.26

6

1z,

rad/sec

N e g
) [ )
N
$an

2.8

5.07

Eed3

S5aL3
lé.04
1E.55
ct.l8
ile%2
37.52
44.0C
4C.E1T
5t.bC
tc.C%
T4.385
£C€.51
CH.33

TABLE B-L.

w/Q

t.CCH
Ce Ol %
C.C21
CeC2Y
0. 057
Ca 072
Ce1C8
0-142
C.213
C.283
C.354%
C.a21
€. 493
C. 560
Ca:35
La6S7
C.839
C.4C3
1.104

aCn(%U

CONTINUED.

1

Mag.

0. 0C040G
Ca 000474
0.000473
0.0C0465
C.000465
C. 000467
C. 00040
0. 000451
0.000393
C.Guo327
0. 000267
C.00021¢C
0.000186
0.000171
J.000140
C.0U0U94
0.000164
C.000161
0.000120

Deg.
Phs.

-1-22
—=3.43
—4-65
-6.18
-11.17
-14.83
~Z22.41
-31020
~4T.90
-57.04%
-69. 78
”69-55
-72.62
-76.10
~86.57
=-37.248
-65.01
-T0e 42
‘82-36

aCJ/co 1
BQD Deg.

Mag. Phs,
0.000095% 170.48
0.000089 167.88
0.0000687 l64.92
D.0000886 151.30
0.000073 142.65
.000076 12745
0.00Q075 94,16
0.000073 65.20
0.000080 .44
0.000077 ~36.7T8
0.000103 -TC.T7
0.000095 *96-31
0.000090 -—-112.73
0.000096 -122.498
0.000069 -132.00
0.,000095% =-15T7.36
0.000088 —-153.96
0.000096 -164.05
0.000077 175.47



RPM

850.

850.

850.

rad/sec

1.51
2,22
4.93
6.49
€.59
12.72
15.34
2%.60
31.99
3£.20
44.15
5C.34

C le%l
3.14
4.86
6.48
S.6C

i2.73

19.29

25.41

32.0¢"
38409

44.31
57.25

62.91.

2.06
3.25
4.89
.65
5.60
174
19.34%

25.52

32.11
3€.32

TABLE B-I.

Wi -

C.022
0. C3¢
0. 055
0.013

0.108

C.1l43
C.217
0.287
C. 358
G.428
8.465
C.564

" 0.022

0. 035
C. 055
0.073
C. 108
Cal43
C.21¢
0.285
C. 359
Cea2?

CateSB

C. 642
0. 705

£.023
0.C37
0.055
0. 015
C.1C8

Cel44

C.218
0. 286
€.359

C.429

0. 001057

CONTINUED.
BC"KEO 1
oa Deg.
Mag. Phs.

C. 000028 143 .89
0.000078 145.54
0.000224 131.07
0. 000421 108.26
0. 000639 62.19
C. 000620 42.69
0.000616 28. 14
0.000648 2196
0. 000748 17.62
0.000923 14.19
0.001346 8.56
0.002147 0«50
0. 000040 —80.50
0= 000072 - ~=TT.66
0.000133 '78.58
0.000201° =-80.89
0.000367 —94028
0.000520 -112.90
0. 000624 -141.11
C=00069%8 -152.49
C.000722 -158.33
0. 000824 -161.20
0.001030 -165.09:
0.002370 —-179.74
0. 002737 54,07
0. 000055 98. 74
0. 000089 99,95
0. 000131 93.72
C. 000185 95.31
0.000302 83.63
0. 000434 T2.91
0. 000636 48.8B5
- Qe 000725 33.54
0.000840 23.58
16.79

C]/aa

Mag.

0.000050
0.000166
0.000309
0.000455
0.000507

"0.000398

0.000285
0.000241
0.000236
0.000256
0.000340
0.000499

0.000066
0.000111
0.000181
0.000241
0.000359
0.000425
0.000375

.0.000314

0.000290
0.000292
0.000329
0.000631
0.000701

0.000049
D.000091
0.000129
0.0001065
0.000251
0.000314
0.000358
0.000330
0.000318
0.000351

Phs.

—-G5.68
-10Z2.41
-il8.19
-142.38

169.46

148.37

131.62

123.23

117.56

112.69

105.78

95.00

718.69
72.30
63.37
53.58
30.75
b.11
-30112
=45.79
_54087
-60-51
—67088
—92.20
138.64

-100.40
-107.54
'115-#7
-126.10
-142.32 -
-159.38
163.97
141.51
126.00
115.05
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88

RPM

850. 0.05

850. 0.1

850. 0.1

0

12.

1.

1z,

TABLE B-I.

rad/sec

4.85

6.41
12.69%
18.72
2%.19
31.53
37.37
S5€.79
62.26
714,39

1.26
£e15
3.12

5,07
€51

Sa5B
lc.84
19.22
25.33
2l.72
31.64
44.24
49,91
56.89

8241

T4.82

1.25
1-88
3.1¢C
4.8%
£.62
G.63
12.61
15.03
25.16
21.4¢€

o/

€. 055
C.0172
Ca 143
.210
C.28€3
C.35%
C.420
C.638
C. 7CC
C. B37

0.014
C.C24
0. 035
C. 057
0.073
C.1(8
Ce 144
0216
C.284
C. 355
C.421
Cea5%
0.5€0
C.638
C.6%8
C.839

C.C(17

C.0l14%

c.C21
0.C35
C. 055
C.074
C.1C8
0.141
0.214
0.282
C.3%2

CONTINUED.
BCm/uo 1
da Deg.
Mag. Phs.

C. 000149 -96.24
C.0002C9 -95.65
0000576 ~123.45
0.000663 -147.60
C. 000747 -157.40
C.000884 -170.03
0.001354 -170.90
0.001937 42.96
0.001229 33.08
0.000751 26.79
0.000047 =-73.09
C. 000047 ~Bb.T2
0. 000097 -90.38
C. 000147 -96.20
0.000197 -99,.28
0.000303 -106.34
0. 000425 -115.06
0.000649 -136.55
C. 000778 -—151.24
0. 000880 -—164.43
0.001317 -170.27
0. 002877 168.82
D.004572 92.03
0.001840 42.31
0.00L1154 34.41
0.000672 27.51
0.000139 —-55.86
0.000186 =T2.50
0.000245 -80. T
0.000342 -57.04
0.000652 -131.61
C.000784 -—146.61
0.001031

~-164.56

Cl/qo

da

Mag.

¢.000170
0.000230
0.00G444
0.000390
0.000342
0.000347
0.000449
0.0004179
0.000272
0.000173

0.000034
0.000041
0.000078
0.000t21
0.000161
0.000241
0.000327
0.000413
0.0003865
0.000350
0.000456
0.000910
0.001323
0.000487
0.000312
0.000186

0.000034
D.000052
0.000069
0.000102
0.000152
0.0001906
0.000280
0.000348
0.0004006
0.000410
0.000477

1
Deg.
Phs.

64.32
55.42
-2.68
~57.85
—719.45
126.51
Lld %7
102.09

73.61
50.81
66.18
60.65
S54.42
39.94
2Le75
-46.97
-75.11
-96.95
-1719.07
127.94
119.45
106.17

"1.76
3Ba067
49417
52.36
48417
44,76
27.73
ll.41
—20.89
—42.28
-64.061



RPM

850,

850.

850.

B9

c.1 12.

0.26 1.

0.26 12.

nxb@ac

37.3¢8

L 44,75

50.32
5¢.57
62.10
T4.46

C.63

1a24.

l.87
3.09

4.84

E.406

S.45
12.58
18.94
25412
21.35
37.31
43.65
50.04
56.61
€2.26
T4.64

1.24

1.94
Z.12
4«55
€.01
TG54
12.54
19.09
£.25
3l.54

31441

4¢&.40
51.32
56.73
Ecell
T4.76

TABLE B-I. CONTINUED.

W

C.420
C.5C2

Ce567

0. 637
C.7CC
C. 837

0.007
0.014
. 021

0.035 -

0. 054
0.013
0.106
0.141
0.213

0.282

Ce353
Oe4l9
0490
C.561
0.635
0. 659
0.837

C.Cl%
0. 022
C.C35
0. 056
C.074
C.107
Cal4l

0.215

Ce 354

0.419

Ca52C
0.576
€. 635
Ce 657
C.838

aCn/ho 1
oa Deg.
Mag. - Phs.
0001432 -170.19
0.003112 -168.18
0.004005 B84.76
0.001740 4ba T4
0.001193 38.11
0.000697 32.53
0. 000077 ~24.15
0.000097 = -33.36
0. 000123 -58.23
0.000165 ~66450
0.000212 -719.66
0. 000399 -103.65
0.000611 -122.88
0. 000819 -138.66
0.000986 -~157.22
0.002828 177.46
0. 004346 107.55
0.002518 58.45
0.001 250 318.75
0. 000734 30.59
0.000130 =-14.60
0.00016% =-36.20
0.000197 -51.06
£.000246 -63.35
0.000335 -79.04
C. 000454 -92.93
- 0.000687T =-119.20
0.000924 -136.17
0.00107T7 =-159.57
.0.001541 -167.33
- 0.005736 130.79
0. 004312 71.29
0.001769 46.51-
0.001190 38.07
0. 000689 30.99

C/ao0

da

Mag.

0.000589
0.001081
0.001321
0.000534
0.0003 44
0.000217

0.000036
0.000033
0.000049
0.000060
0.000084%
0.000115%5
0.000166
0.000213
0.000307
0.000387
0.000423
0.000562
0.00L059

0.001455°

0.000789
0.000379
0.000232

0.000068
0.000045
0.000098
0.000140
D.000195%
0.000264
0.000323
0.000488
0.000548
0.000569
0.000720
0.004063
0.003593
0.000631
0.000430
0.000261

1

Deg.

Phs.

-Tb6a 13
"67.93
171.43
132.41
121.56
116.39

21.13
40.65
40.75
50.78
53.18
49.417
40.71
28.61
3.70
~-20.13
~58.59
-86.32
-l6l.68
143.28
121.73

35.75
40.01
424517
45.97
4024
34.44
21.86
"7055
-32.12
-64.?5
—T6.64
170.96
131.75
120.54
114.90

89



90

RPM

850.

850.

850.

rad/sec

1.91
3.19
4.93
£€.50
9.60
12.69
15.43
25.48
J1.81
37.83
44.20
50.08
56+ 96
62.79

1.92
3.34
.02
6.60
CeT5
12.78
1€.31
2555
12.03
3E.15
44.36
5C. 17
5¢€.58
62.82

1.93
3.18
650
S.517
12.80
15.40
25.56
32.1¢

- TABLE B-~I.

ok

0. 021

0. 036

C. 055
C.073
0.108
0.143
0.218
0.286
C.358
Qe 425
0456
0. 562
0.64C
Cs 7C5

0.022
C.C37
0. 056
0.0174
C.110
G.143
C.216
0.286
$-.359
Q.427
Qe 457
0. 563
0. 6393
C. 7C3

0.022
0. C36
0.055
0.073
C.1C7
C.143
€.218
C.2E7
C.360

CONTINUED.
C faoc 1
d¢p  Deg.

Mag. Phs.
0.000097 -96.71
0.000172 -103.85
0.000325 -118.69
C. 000465 -145.117
0. 000482 168.19
0. 000402 149.35
0.000286 134.23
0. 000247 12712
0.000221 121.95
0. 000206 118.76
0. 000203 115.39
0.000216 110.09
0.000284 90.39
0-.000228 4B8.84
0.000149 ‘96.40
0.000244 =-105.00
0.000427 —113.73
G. 000661 ~126.02
0.001125 -16&£.99
0.000930 160.30
0.000610 134.89
0. 000484 126.18
C. 000232 121.60
C.000218 117.78
0.000217 115.28
0.000228 109.47
0.000284 85.66
C. 000199 50.33
0.000068 -97.38
0.000115 -104.67
0.000179 -114440
0.000246 ~123.65
0. 000369 —146.4%
0.000432 -—174.565
0.000371 149.31
0. 000300 i33.206
0.000253 123.69

C|/ao

3

Mag.

0.000029
0.000081
0.000237
0.000439
0.000627
0.000617
0.000585
0.000596
0.000619
0.000643
0.000674
0.000711
0.000770
0.000791

0.000064
0.000123
0.000267
0.000482
0.001141
0.001191
0.001076
0.001043
0.000579
0.000597
0.000628
0.000659
0.000711
0.000729

0.000045
0.000080
0.000138
0.000216
0000399
0.000577
0.000674
0.000669
0.00067%2

1
Deg.

Phs.

—36¢17
-38.23
_51-06
-76.08
-151.39
-1955.79
'15?-94
—159-10
‘160.40
~-161.31
-163.53
-166.36

_?0-52
~62.88
-61.50
—98.82
~1268.93
‘150.95
*159-02
-159.96
-160.70
—161-32
~163.62
~l65.46

-83.32
-76.53
~T9.43
-9l.46
“1“1005
-151.73



RPM # 9
8s0. 0. L,
850. 0. 8.
850. 0. 16.

rad/sec

38.25

44.14

50.35
$51.05
62.54

715.83

1.93
3. 14
5.1C

€.52

9.62
1272
16.33
25.49
3i.93
38.18
449.12
£l.28
56.%4%
63.00

1.92

3.20
4.89
€. 54
G.69

12.91 -

15.33
25-60
12.03
3E.25
44.11
5C.35
57.12
62.1%

TABLE B-I.

Lyn

C.428
0. 492
Ca567

C. 641 .

C. 7603

- Re 712

C. 852

0.022
0. 035
0. 057
0.073
0.1C8
Ca143
0.217
C.287
0.359
0.429
C.496
Je 564
0638
0. 7C7

0.022
0. 036
£.055

C.0i3

0.1CS
0. 145
0.217
0.288
C.360
0.430
0.495
0. 5¢€6
Ce 642
C.7C6

CONTINUED.
Cw/ho 1
d¢  Deg.

- Mag. Phs.
0. 000230 11747
0.000219 112.72
0.000227 108.10
0. 000246 101.87
0.000316 89.41
0.000267 36.91
0. 000136 28.34%
0.000052 -95.13
0.000090 =-104.92
0.000144 -113.81
0.000182 -120.73
0.000257 -138.58
0.000332 -157.45
0.000368 166443
0.000322 144471
C.000282 13l.44
0.000254 122.76
0.000243 117.56
0.000253 111.71
0.000314 92.74
0.000223 53.11
0.000035 ~96.80
0.000072 ~104.61
0.000115 -108.61
0.000153 -119.22
0.000226 -133.50
0.000280 -151.83
0.000336 175. 46
0..000333 154.43
0. 000302 138.54
0.000275 128.68
0.000270 122.5%4
0. 000287 I11.33
0.000316 76.63
0.000193

60.49

Cl/ao
a¢
Mag.

0.000686
0.000705
0.000755
0.000807
0.0006870
0.000902
0.000847

0.0000438
0.0000178
0.000136
0.000190
0.000310
0.000449

.0.000643

0.000690
0.000707
0.000720
0.0007 37
0.0007e&9
0.000821
0.000836

0.000061
0.000077
0.000138
0.000192
0.000295
0.000426
0.000622
0.000722

0.000763

D.000786
0.000807
0.000857
0.000905
0.000927

Deg.
Phs.

-158.82
-160-11
~160. 16
~163.81
-175.11

-12.81
‘-80018
-84439
-d4.86
"93.35
_128173
-l43.44%
—151.24
-155.37
—15?-70
-159.14
—-161.87
~-l64.82

~-718.217
~13.79
"81029
"93-24
~104.39
-123.09
-136.96
—146.27
—151.59
~156.83
—-l6l.32
—-162.96
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RPM

850.

850.

® 6

Q
c.1 1.
0.1 12.

rad/sec

0.63
1.26
2.25
3.40
5.C9
t.80
S.79
12.97
15.35
£.35
31.58
37.77
44.25
4%.90
56.83
62.45
T4.66

C.63
1.35
2.12
3.20
4.87
€.50
G.51
12.65
16.13
28.13
31.62
3i.19
44,09
4G.53
56.47
62.24
T4.175

TABLE B-I.

wh

0.CC7
0.014
0. 025
0.C38
0. C57
0.0176
0.110
0146
C.217
C.284
0.354
Ce423
C.457
C.561
C. 639
C.7CL
c.8137

0.G(7
0.015
C.024
C. 036
C.055
C.013
0.1C7
Cel42
0214
C.282
0.354
Caé4l7
Ue 494
G.555
O.632
C.6%8
0. 839

CONTINUED.
aC"fba |

¢ Deg.

Mag. Phs.
0.00001% -804 91
0.000026 -89.27
0. 000040 -91.6%
0. 000077 ~99.30
0.000118 -110.58
0.000142 ~119.51
0.00022T -137.11
C. 000299 -157.13
0.000344% i6i.38
C.000298 136.38
C. 000253 122.40
0.000233 114.81
0.000234 105.79
0.000250 78. 83
0. 000161 60.24
0.000155 T16.76
0. 000170 68.12
0. 000012 ~93.606
C. 000033 -82.67
C.000044 -98.33
0. 000079 -103.48
0.000124 -111.42
C.000161 —~119.34
. 000242 -137.81
0.000307 ~159.&2
0.000337 164.13
0.000311 142.48
Ce 000269 122.26
0.000241 112.89
0.000231 103. G0
0.000204 10.74
0.000098 64.19
0.000113 90.32
0.000106 110.44%

Mag.

0.000010
0.9000024
0.000035
0.000060
0.000107
(000144
0.000269
0.000413
0.000669
0.000711
0.000705
0.000714
0.000740
0.000782
0.000824
0.000841
0.000981

0.000022
0.000033
0.000037
0.000081
0.000126
0.000177
0.000302
0.000453
0.00C666
0.000734
0.000763
0.000784
0.000810
0.000843
0.000900
0.00094%6
0.001098

—92-16
-70.20
—80.61
~-80.84
"‘79.?9
—84.27
-95.,14
=l44.74
-153.56
—=159.49
~162.75
-164.81
~-169.73
-165.53

=T79.87
-96.58
~-88.55
“93.43
-103.70
-141.27
-155.75
-159.35
~162.83
~163.99
"'170- 1“'



RPM 90
850. 0.26 1.
850. 0.26 12,

rad/sec

C.64
1.24
1.89
310
4495
6.65
G.61
12.61
18.6G¢
25.05
31.27
37.10
43.917
45.8¢€
5€6.53
6zal7
14.78

1.12
l.24
l.gq
2.25
4489
6.40
S.61
12.60
1%.26
25.C5
3i.¢5
37.68
44,02
4¢. 28
56.65
6z.21
T4.517

TABLE B~I.

e

C.CC7
CaOl4
C.021
0. G35
C.C56
0.109
Caléb2
{.213
0.282
Ca3c2
C.416
Ou 494
Ce 560
d. 649
Ce 8B40

€.Cl3
0.014
C.022
0.(37
0.0bh5
C.C72
0.1¢CS
O.142
C.217
C.282
C.357
O.424
0.456
C.562
O. 638
C.702

C. 840

CONCLUDED.
C”/%U 1
d¢  Deg.
Mag. Phs.
C. 000012 23.04
0.000034 -8l.77
Ca 500042 -71.62
0. 000057 -39, 96
0000087 -—-108.58
0.000107 -114.76
Q0. 000209 —~14%.59
0.000274 ~175.04
0. 000294 160.66
0.000287 139,52
0.000270 126.15
0. 000259 110.16
0.000269  94.15
0.000151 T8.25
C. 000172 17.63
0.000180 64.21
0. 000091 178.13
0. 000025 ~78.80
0. 000038 -92.25
C. 000072 -G57.40
(. 000115 -108.86
C.000146 -115.17
0000220 =131.86
0.000278 =—-147.07
0. 000354 179.82
0.000376 154.52
Ca000333 129.29
0. 000290 116,66
.000278  103.92
0.000289 Bb.37
0. 000118 58. 84
0. 000097 Q0. T4
C. 000097 123.G8

Cl/aa

o

Mag.

0.000019
0.000022
0.000C39
0.000060
0.000098
0.000122
0.000206
0.000295
0000479
0.000624
0.000727
V.0007682
0.000832
0.000886
0.000912
0.000904
0.001057

0.0000¢&1
0.000035
0.000043
0.000084
0.000126
0.000161
0.000273
0.000397
0.000654
0.0008 14
0.000867
0.000881
0.000925
0.000974
0.001011
0.001060
0.001198

-104.63
—-99,01
-9 1-16
-§9.19

-110.48

—124.16

-135.78

«157.20

-165.96

-89007
=111.60

-89.71

~93.04
—100.45
—-117.90
-133- l‘{l
—146.84
~153.09
—-159.40
=162.77
=16%.20
~172.83
—166.50
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Figure B-T72. Configuration 5, Hub Roll Moment Frequency Response to
Shaft Roll. 850 RPM, M= 0, 6, = 16°.
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Figure B-Th.

Configuration 5, Hub Roll Moment Frequency Response to
Shaft Roll. 850 KPM, p= 0.1, 0 =1°.
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APPENDIX C

HINGELESS ROTOR VIBRATION REDUCTICN BY OSCILLATORY
COLLECTIVE AND CYCLIC CONTROL APPLICATIONS

Suwrmary

This appendix deals with the concept of vibration reduction by periodic
variations of the primary controls. More specifically, it deals with the
elimination of the LP pitch, roll, and vertical vibration by 4P variations
of collective and éyelic pitch. The investigations are based on experimen-
tal response data. As the teats were part of and added on to a larger
hingeless rotor research program, the tunnel time available was rather
limited, and only a few operating conditions with essentially zero tip path
plane tilt were investigated. Some of them do not represent realistic flight

conditions.
The following subjects are treated:
e Extraction of gzin and lag characteristics.
e Calculation of control inputs required.
e Effect of vibration reduction on blade loads.

Altogether, five different trimmed operating conditions are investigated.
They cover the advance ratio range from epproximately = 0.2 to M= 0.85.
Generally speaking, the control inputs required for vibration elimination are
smaller or of ghbout the same magnitude as those used for the frequency-
regponse tests. The resulting pitch chanbes vary from approximately 0.2 to

3 degrees.

With the exception of the p= 0.851 case, for which the results are some-
what in doubt (the response tests to lateral cyclic pitch oscillations were
run with a 0.3-degree different collective pitch than the reference nonoscil-

lating case), the control inputs required for vibration reduction drastically
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reduce the 3 and 5P and have only a minor effect on the 2P flexure Tlap
bending moments. On the other hand, chord bending moments and blade torsion

generally increase.

Evaluation of the test data revealed two types of shortcomings which
should be avoided in future tests. First, the data given are based on a
single test and have not been verified. Secondly, in some cases, the base:
line and frequency-response tests were not run successively., In these cases,
the steady-state collective and/or cyclic piteh used in both tests deviated
slightly, resulting in an error of the calculated K- and r-values. Numerical
checks conducted for u = 0.239 indicate that the errors introduced sre smaller
than eight percent for X and less than ten degrees for 7. In spite of these
shortcomings, it is believed that the results obtained accurately predict the

general trends and that conclusions reached are valid.

From the limited data available, it appears that the approach is prom-
ising, espeéially for the low and medium advance ratio range. At the higher
advance ratio (R ~ Q.B), the control inputs required for vibration reduction
bécame larger. Further studies and tests covering both trimmed and partially
trimmed flight conditions are suggested. The theoretical studies refer to the

'prediction of the rotor response characteristics; i.e., of the 18 gains and lag
angles involved. The expériments would be an extension of the previous tests

where attempts should be made to actually reduce the vibrations.
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SYMBOLS

A, B quantities describing cos W oand sin h#’components of
actuator input for freguency response tests, volt, see
Table C-II and Equation (1)

¢, D quantities describing responses to A and B, in.-1b and
1b, respectively, see Eguation (1)

E, F, G, H blade loads due to unit actuator input, in.-1b/ volt,
see Equation (13)

K, . .. K18 gains of rotor response, see Table C-I
m calculated flapbending moment at 3.3 in., in.-1b,
= + in nYy + ny
m=m Emns sin ni Im , cos ¥
M, L, T Lp vibrétory pitching moments, rolling moments and thrust
variations, in.-1lb and lb, respectively; subscript e

denotes existing vibrations tc be compensated, subscript
control describes effects of coscillatory centrol inputs.

M =M sin W+ M cos L
e 8 ¢

L =1L sin W+ L cos ¥
e s ¢

T =T sin W+ T cos Ly
e s c

nominal collective piteh, degrees

nominal
g,8,0 cgcillator inputs for collective, longitudinal and lateral
! B c . .
cyclic pitch, volt
© =6 sin WP+ 0 cos WY
0 Qs oc
@ =0 sin kP + 0 cos W
s S8 sc
@ =0 sin W+ 6 cos WY
c cs ce
Tl .o s TlS lag angles of response, degrees, see Table C-I
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f rotor angular velocity, o

P azimuth position of master blade, rad

"Compensating Control Inputs” define those which reduce the existing
LP pitching moments, rolling moments and vertical forces of a given flight

condition to zero.
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INTRODUCTION

The report deals with the vibration reduction of a four-bladed rotor

by oscillatory control inputs* with the frequency 42. As a distinction must

be made between control applications in phase with sin L and cos LY, there
are six control quantities available, i.e., O , @ 0 0 ., ecs

os’ Toc® ss’ Tsc
to monitor the pitching moments, rolling moments and vertical forces. This

ang ©
cc,
means the dynamic system investigated, which consists of rotor, control

mechanism and oseillators used, is characterized by 18 gains K and lag

angles TP. The subscripts p (p = 1 through 18) are defined by Table I.
TABLE C-I
GAINS AND LAG ANGLES OF RESPONSE
TO OSCILLATORY CONTROL APPLICATIONS
e €] 3 5] 3] Q
os oc ss sc cs ce
M KlTl K2T2 K3T3 KhTh KST5 K6T6
I A KgTg Koo 0T0 | ¥iTi1 | ¥12Tie
T K3tz f ETa | KasTas kgt | %717 | FisTis

3 is the

For convenience, the dimensions used

As -indicated, K3 is defined as the amplitude ratio M/@SS and T
iag angle of M with respect to ess'
are identical with those of the computer output, i.e., oscillator voltage
for input, in-1b for M end L, 1b for the thrust veriation T. This means the

dimensions of KP are

¥After completion of the program the author learned that the concept investi-
gated is not new and hes been previously suggested for a three-bladed rotor.
See Reference 4 which is a broasd feasibility study on this subject.
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K, through K - in.=1b/volt

1 12

K13 throughrK18 1b/volt

The phase angles Tp are given in:degrees, Tp'is positive if the response

lags.

Although the investigations deal exclusively with 4P control variations,

some general remarks mey be in order. The general case involves sinusoidal
collective and cyelic control variations with the. frequency nfl where n can

be any positive number.

If n is anAinteger, the rotor excitations repeat themselves after each
roctor revolution which means that the responses of each revolution are
identical. This is true for any number of rotor blades but does noct
necessarily mean that all blades execute identical flapping moticons. The
latter is true only if n equals the number of rotor blades or is a mulﬁiple
of the blade number. Only . for these cases does a truly time independent

response with invariable amplitude ratios K and lag angles T exist.
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CALCULATION OF GAINS AND LAG ANGLES

As for all response tests conducted, the oscillator input contained
both sin WY and cos W-components, always two amplitude ratios K and two
lag angles T are involved. Therefore, each time a set of two tests has to
be evaluated. According to Table C-IT, the input is characterized by the

quantities Al Bl A2 B2 and the response by Cl Dl 02 D2.

If the rotor responds to cos #p-excitations with the gain Kj and the
lag angle Tj (j = even number) and to sin Wyi-excitations with K, and T,

(1 = cdd number}, in~ and output are related by the equations

Al K‘1 cos (b - Tj) + B1 Ki gin (o - Ti) = Cl cos Ly + Dl sin 4y
(1)
A2 Kj cog (L - Tj) + B2 Ki sin {4y - Ti) = 02 cos Ly + D2 gin Ly
TARBLE C-1T
INPUT AND QUTPUT NOTATIONS

Test Input Response

#1 Al cos LY + Bl sin by Cl cos WY + Dl sin Ly

#o A2 cos Ly + B2 sin LY C2 cos b¥ + D2 sin LY
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In order to calculate the unknowns Ki X Ti and Tj’ a component analysis is

J

used. The gains K, K, are expressed as

J

(2)

Figuré 1 shows the oscillatory pitching moments due to combined BSS and esc
control applications. The moments generated are presented by rotating vectors
vhere cos 4d.is positive to the right and sin 4¥ positive down. This means,
that the vector positions showm fefer to Y = 0. By definition, the quantities
Ri5j characterize the responses in phase with the excitation and Ii,J those
out of phase. The latter are positive if the response leads. As indicated,
there are altogether four responses involved which are combined to the

resultant M.
Inserting Equation {2) into Equation‘(l) leads to
- ™
A1D2 A2Dl

R, = —-
i AlB2 - A2B1

AC, - AT >
L T RE TAB, 3)
PR T 85

n

T < T, < 2
tan T, |Ii/Ri] 0<%, </
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and

— =N
C,B, -~ BCy

e f W
oo MT T R -

tan 7. = |I,/R 0 < T, < m/e
J | J/ J| J / /

In both cases
T=+T for R > 0 I<0

= - T R>0 I1>0

=T+ T R<0O I>0

=T -7 R <0 I <20

Check of Calculated Ki Kj Ti and TJ—Values

If so desired, Equation (1) can be used to check the calculated values
of K, X, T, and T,. Splitting up these equations into sin L$- and cos WY

J 1 J

components leads to the following four expressions which must be satisfied

L}
]

A K, cos T, B. K. sin T,
J 171 i

[}
)

A, K, sin T, + B. K, cos T,
J 1l 71 i

ALK, cos T

]
(9]

B2 Ki sin Ti

[t}
=

A K, sin T, + B, K, cos T,
J 2.1 i
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OSCILLATCRY CONTROL INPUTS REQUIRED

The six oscilletor inputs available have 4o be selected such that their

responses satisfy the requirements, whatever they may be.

vibratory control inputs result in the following pitching moments, rolling

moments and verticel forces (n =

= + i
Mcontrol E)os Kl sin

+ @ i
S5 K3 sin

+ )
ecs K5 sin

= 4+ 0
Lcontrol eos KT sih

+ .
@ss K9 8in

+ .
@cs Kll sin

N = + ) 2
Tcontrol @os K13 sin

* ess K1'5 ?in

+90 K . sino

cs 17

17

b

(n¢ - Tl) + eoc K, cos
(nd - T3) + 0, K, cos
(n¥ - 15) +0_ K cos
{(ny ~ TT) + GQC Kglcos

{n{ - 19) + Bsc K. g
(nY -;Tll) +0,, K,
(g - 1p5) + _eoc. Ky
(n - 150 + 8, K16
(- v, )+ 6, K

cos (n¥ -1

(nd - 7,)
(nd - 7))
(n¥ - 1)
(nd - 1g)

'\.
10’

cos {(n¥ - 112)

cos (nY —'Tlh)

cos {(n¥ - T16)

cos (n#\— T, g)

By definition, the

(6)

(8)
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To reduce the existing vibrations, the moments and forces generated must

counteract M , L and T , i.e.,
e’ e e

M = oM gin W - M cos LY h
control ] o]
= - i - ‘«IJ
Lcontrol LS sin W Lc cog 4 > (9)
T = =T sin W - T cos W
control 5 o] J

Equations 6 through 10 lead to the following six linear equations for

the unknowns @, © , 0 , 8 , 68 and® .
og’ “oe’ Tss’ Tsc’ Tcs cc

r*-Kl 203 T, +I'C2 sin Ty +K3 cos 13 +K) sin T, +K5 cos TS +K6 sin T 7 reo; P-Ms_
-Kl gin T +K2 95 T, —K3 ain 13 +K)_l cos T, _Ki gin g +K6 eos Ty Goc -Mc
+KT cos T, +Ky ain T3 +K9 cos T4 *K]_O sin T, ﬁL.Ll cos T, +K12 sin T, ’ Oss = -Ls (lO)
_KT sin T_( *Ka cos Tg -Kg sin 19 +[(‘10 cos T, _Kll ain L2RY +K12 eos Ty, E)sc -Lc
*Kjg c0s Typ 4K sin Ty ¥ s T e osin T 4K cos Tp  HKg sin e ' 3y -
__K13 sin Tyg +K1h cos Ty 'KJ.S sin Ty5 *Klﬁlcos Tig -K.”. sin TN +K18 cos TlB— _Gch _-Tc_
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EFFECT ON BLADE LOADS

The objective of the following investigations is to determine the effect

of the compensating control input on the blade loads, i.e., on
e flapbending at 3.3 in.
® flapbending at 13.15 in.
e chordbending at 2.4 in.
e torsion at 9.28 in.

In all cases the 2 to 5P content of the loads is of interest. The first
task is to determine, from the response tests, the contribution of each of
the six possible 4P control inputs to these loads. Again, two sets of data
are required. The vibratory control applications used and the resulting nth

harmonic of the load considered are written as follows:

Input (volt) . Resulting Load (in.-lb)

Test #1 Al cos by + Bl sin WY Cnl cos nd + Dnl sin n¥
(11)

Test #2 A2 cos LY + B, sin Wy, Cn2 cos ny + Dn2 gin nd

If nonlinear effects are excluded, the n per rev load variation due tao

unit control epplication in phase with

(a) cos W amounts to (En éos ny + Fn sin n¥)

| | | (12)
(b) sin WY (Gn cos nd + Hn sin ny)
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In these expressions

-
e o 22%1 " P1tne
n " TAB, - AJB,
e - 2’m ~ %1%
n " TAB, - LB
> (13)
o =t ~ Aot
n” A5, - A%
s Y- -
n A1B2 - A2Bl )

If GES’ eEc (£ = 0, s, ¢) denote the vibratory control inputs used, the
increments of the n harmonic of the load considered are

(A load) = (6, E + 0, G ) cos n¥
n n

Ec n Es
(1L}
cFL* &) . Hn) sin ny
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NUMERICAL INVESTIGATIONS
General

The methods outlined in the previous sections are applied to the

following five operating conditions for which test data were available

TABLE C-IITI. OPERATING CONDITIONS INVESTIGATED

¥ O pominal o c,/9
0.191 12° -5° 0.102
0.239 T -5 0.028
0.443 H | -5 0.011
0.8k9 10 -5 ~0.005
0.851 | b | -5 -0.013

In all cases the shaft angle of attack is d = =5° and the rotor is trimmed so
that essentially a; = bl = 0. As can be seen, the tests cover the advance
ratio range from approximately 4 = 0.2 to U = 0.85. The case Y = 0.191 is
characterised by enominal = 12° and CT/U = D.102, fhe latter figure indicates
a relatively high specific loading. In contrasi, at the advance ratiocs

P = 0.849 and 0.851 the rotor is practically unloaded, i.e., no steady lifting
force is generated. The YP-vibrations associated with the various test
conditions are listed in Teble C-IV. The moments are given in in.-1b and the

vibratory forces in 1ih.

It should be noted that there was no instrumentstion to measure the
vibratory pitching and rolling moments. These moments were obtained by
properly adding up the flapbending moments of the four blades at 3.3 in.
which were measured separately. This means, the effects of the in-plane

forces, vertical shear forces and blade torsion have been ignored.
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TARLE C-JV. VIBRATORY MOMENTS AND FORCES TO BE COMPENSATED

u 0.191 0.239 0.443 0.849 0.851
M 0.3805 -1.7207 2.6149 20.0u483 3.5349
MC ~0.5301 -0.4113 ~0.5208 -L.572k -6.43%1
L, - 12.2080 1.3725 -6.7626 9.L6LT -10.515k
L, 2.2180 - -1.9145 -3.7399 =31.,121k -17.2626
T, 0.1979 -0.1089 0.0304 1.9247 0.8838
T, ~0.2013 -0.0865 0.0556 -0.0048 -0.8626

Gains and Lag Angles

The rotor response characteristics were calculated by applying
equations (2, 3, 4) to the test data availeble. The results obtained are
listed in Table C-V. As pointed out previously, the values given include
the effect of the actuator used, and no effort was made tc compare the
experiments with theory. Nevertheless, some general statements can be
made. It is obvious that for u = 0, the gain and lag angle of the responses
to sin LW- and cos h¢—type control applications must be the same. For
U # 0 this is no longer true, and one would expect that the spread between
Kin and TiTj (see equations (3), (4)) widens with increasing advance ratio.
Further, according to classical rotor theory which neglects blade stall,
the nominal collective pitch setting has no effect on the frequency response

characteristics.

Generally speaking, the Kin and TiTj values of Table C-V differ not very
mach. It appears, however, that at higher advance ratios {compare columns
for | = 0.849 and C.851) the collective pitch has a larger effect than
anticipated. It is also possible that the errcr of the baseline data

described in the Critique section may play a role.
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Oscillator Inputs Reguired

" Equation (10) was used to calculate the inputs required to

(a) generate unit amplitudes of pure pitching moments, rolling

moments and vertical forces and
(b) compensate the existing vibrations

The results are given in Tables.C-VI end C-VII. Inspection of these tables
shows that, as to be expected, the Qscillétory inputs regquired for vibration
reductions generally increase with increasing advance ratio. BSurprisingly,
the rotor collective piteh setting seems to play a larger role than the
steady 1ift genersted. BSee also Table C-VIII which summarizes the results
obtained and lists the operating conditions investigated in the order of
decreasing vibrations. The first column shows the relative magnitude of

the vibratory moments generated and the last column the approximate
amplitude of the blade pitch variation required to compensate the vibrations.
The amplitude of the pitch variation produced per volt oscillator input
changes with the control loads and the type of control (80, Bs’ BC) usged.
Therefore, the conversion factor varies and the last column of Table C-VIII

is given only to indicate'the approximate amplitudes involved.

With one exception, the vibratory control applications reQuired are
smaller than those used for the frequency response tests. The exception
is the case with the highest vibration level encountered for which the
compensating controls reguired are approximately 15 to 20% higher than the
inputs used for the 4P frequency response tests. It should be kept in
mind, however, that this operating condition is somewhat unreslistic in
that at 4 = 0.849 an unloaded rotor will normally not be operated with 10°

collective pitch.
Elade Leads
The calculation of the effect of the compensating control inputs on

the blade loads is based on equations (13) and {14) and the figures listed
in Table C-VII. The first step is to caleculate, for each specific case, the
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quantities E through H_ (n=2, 3,4, 5). See Tables C-IX and C-X which refer
to U = 0.191 and U = 0.849, respectively. They list the sin n¥- and

cos mY—components of the various loads due to unit control application.

The tables show, for instance, that at the advance ratic u = 0.191, =

+1 volt variation of - produces 3P chordwise bending moments of the magni-

magnitude
(-89.576 sin 3¢ + 38.1540 cos 3¢} in-1b

As the contreol inputs required for vibration reduction have been previously
calculated, see Table C-VII, their effects on the blade loads can be deter-
mined by adding up the various contributions. The reader is referred to
Table C-XI which applies to the flapbending moment at 3.3 in. for the case
¢ = 0.849, Given are the original loads without vibratory control appli-
cation, the individual contributions and the sum. The last column shows
the amplitudes without and with compensating control input. A summary of
the loads is represented in Table C-XII. Generally speaking, chordbending,
blade torsion and the 4P flapbending moments of the root flexure. increase
with increasing advance ratic. The 3 and 5P flapbending moments of the
flexure are, by nature, reduced and the 2P flapbending moments are least
affected. From the limited data available, it appears that the 4P chordwise-

and 5P torsion moments may be the critical lecads.

As mentioned previously, for simplicity it was assumed that the pitching
and rolling moments are solely caused by the flapbending moment of the root
flexure which were individually measured and properly combined by a sin-
cos-potentiometer. This means, the only source for the troublesome Lp
mements in the nonrotating system are the 3 and SP flapbending moments at
3.3 in. TFor four identical blades it follows that elimination of the 4P
pitching and rolling moments requires that the sin 3¢-, cos 3Y-, sin 54—
and cos SY-components of the flapbending moments at 3.3 in. are reduced to
zero. As the four blades behave differently, this ideal condition will

practically never be fulfilled.
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In the preceding paragraphs the flapbending moment of a specific blade
with consideration of the compensating control input has been calculated.
To a certain extent, these predicted loads can be used as an independent
check. As an example, the case f = 0.849 is treated. According to Table C-IV
the amplitudes of the 4P pitching and rolling moments to be compensated

are

M = 20.56 in-1b
(15)
L = 32.52 in-1b
The calculated 3 and 5P flapbending moments with consideration of the com-
pensating control input amount to (see Table C-XI),
Moy = 0.6233 in~1b
my, = -1.1833
¢ (16)
is = -1.9266
m5c = 0.3099
The amplitudes of the resulting 4P pitching and rolling moments are
M= 3.14 in-1b
(17)
L = 5,91 in-1%

Comparison of equations (15) and (17) shows that the vibratory pitching
moment is reduced 4o approximately 15% and the rolling moment to approxi-
mately 18% of its original value. This indicates that the various blades
behave differently and that the goal of zero 4P pitch-roll and vertical

vibrations is achieved by cancellation of the effects of the four blades.
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EXPLORATORY INVESTIGATIONS ON THE ORIGIN OF THE 3P AND 5P VIBRATICNS

For the lowest advance ratio investigated, i.e., for the operating

condition¥*
p = 0.191 \
g = 12°
&)
8, = -6.7° > (18)
6 = 4.2°
[+
o = -50 /

without oscillatory control input, numerical sbtudies have been conducted to
determine whether the amplitudes of the 3P and 5P flapbending moments at

3.3 inches can be predicted without elaborate wake calculations. The case
under consideration has a relatively high 5P vibration level. As the classi-
cal rotor theory with uniform induced flow gives, for low advance ratios, no
appreciable 5P flapping excitations, the consideration of nonuniform induced
flow becomes mandatory. The induced flow dats used for the present investiga-
tion are based on s combined momentum and blade element 1ift theory which was
developed under a Lockheed-sponsored research program. It is based on a
loaded disc, i.e., on an infinite nmumber of blades, and was originally devised
for performance and control investigations at low advance ratios. The theory
hag been successfully applied to control studies, but its use for vibration

investigations is new and unproven.

In principle, the theory follows the air masses as they travel across the
rotor dise. At each point of the disc the change in the induced flow is cal-
culsted, taking into account both the original loading and the reduction of

this loading by the induced flow., A computer program developed gives for the

¥The quantities 60, 6%, Bc denote here the conventional collective and cyclic
piteh.
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various aerodynamic loads, such as those due to angle of attack, collective
or ecyclic pitch, a closed form solution for the induced flow. The program
calculates the flapping moments generated by the induced flow and the work
done on mode shapes for flaspbending. The results are Fourier—analyzed (see

Reference 5).

The reader is referred to Figures (-2 and (-3 which show the induced flow
due to collective pitch, longitudinal and lateral cyclic pitch, and shaft
angle-of-attack for w = ,191. Figure (-2 gives the fore-aft digtribution at the
rotor center (Y= 0, 1800), and Figure C-3 gives the lateral distribution at the
center (¥ = 90, 2700). The graghs shown present the inflow ratio A due to the

induced flow; A is positive up. All data presented refer to unit radisn angles.

Using an existing computer program*, which takes into account the basic
loading of the operating condition investigated and the effects of the non-
uniform induced flow, the vibratory flap-bending moments at 3.3 inches have
been caleculated. The theory, which takeg into account two flap-bending modes
and uses steady-state aerodynamics, prediets fairly well the amplitude of the
5P moment (measured value +3.5 in-1b, calculated value +4.7 in-1b), but grossly
overestimates the 3P moment (measured value +4.h4 in-1b, caleuwlated value +27
in-1b). Part of the difference may be explained by looseness in the control

system. The following pitch variations in the rotating system were measured:

2P +0.07°
3P 40,15
4P +0.03
5P +0.02

However, this effect is probably not large enough to account for the discrep-
ancy. It appears, therefore, that the theory used exaggerates the 3P excita-

tions of the induced flow,

*The author gratefully acknowledges the assistance of R. E., Donham who devel-
oped the program used and conducted the numerical investigations.
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GAIKS AND LAG ANGLES DERIVED FROM EXPERIMENTS

TABLE C-V

T

B = 0.191 U = 0.239 W= 0.443 U = C.8k49 u = 0.852
P Kp p Kp p Kp p Kp p KP p
1 5.617 42.3 1.099 125.6 2.236 120.5 4. 798 T2.0 L.ogu 116.5
2 6.126 Lk, 0 1.1k1 149,1 2.791 129.3 4,787 2.6 3.487 135.6
3 17.571 -9.6 52.416 -30.1 42,237 -28.7 18.537 -19.8 43.319 -5.1
b 26.019 -L5. k4 L7,991 -37.3 L0.073 ~30.1 20.329 -L1,5 37.08L | 12.7
5 30.696 155.7 59.416 182.9 45.186 188.4 33.002 183.4 26.170 21h.2
6 32.505 181.7 TT7.408 193.2 6Ll.14L 180.8 | 21.085 180.0 38.661 184.5
T 2.856 136.0 L. 2ke 81.9 8.166 86.5 2.k4T2 102.1 10.097 93.1
8 1.507 98.L 5.083 67.1 8.077 66.9 3.h12 1hh,7 7.979 62.9
9 35.38L 213.4 5%.420 196.8 43.846 181.4 4,506 200.5 48,081 176.2
10 L1.67k 185.8 51.280 198.6 39.383 195.7 48,473 201.0 L0.850 187.7
11 45.953 116.6 T6.875 108.3 78.512 101.8 67.268 13h.4 88.540 gk
12 | 61.589 | 131.5 | 86.361 99.3 | 80.995 95.7 | 61.288 | 1ki.5 | 90.934 95.3
13 6.879 45.6 5.420 51.h4 8.928 39.2 8,188 35.8 9.3k40 38.5
14 T.211 43.7 6.195 Le, k4 8.999 35.9 8.906 36.1 9.651 35.6
15 6.635 245.2 h.27s 205.9 2.571 195.2 5.976 215.0 3.623 184.0
16 6.033 218.3 3.962 208.1 3.123 188.7 L.TT5 229.5 1.977 185.4
17 13.00C 127.3 7.596 94,3 7.632 T6.7 13,261 133.1 11,188 86.9
18 10.057 128.6 8.176 Q7. k4 8.3681 92.2 7.953 126.3 11.101 9C.7




TABLE C~VI
OSCILLATCR INPUTS REQUIRED (VOLT) TO GENERATE PURE sin W= AND cos 4¥- COMPONENTS
OF PITCHING MOMENTS, ROLLING MOMENTS AND VERTICAL FORCES

H Méontrol 8os ecc ess Bsc 8cs 8t:c
0.191 My comtrol = +0.0143 -0.0485 +0.0508 +0.0290 -0.0296 +0.02h1
Mc’ contror = T +0.0117 -0.0123 -0.0055 +0.0283 -0.0219 -0.0098
Ly, control - 1 ~0.0177 -0.0236 -0.0113 +0.0052 -0.0169 +0,0073
Lc, control = 1 +0.0042 -0.0071 -0.0209 _o,ogqo | +0.0003 -0.01bL7
Ts, contror - T +0.0922 +0.1380 -0.0kg0 -0.0302 +0,0252 ~0.0232
Te, control = L | —0-10uK +0.1164 | +0.0123 -0.0210 +0.0235 +0.0081
0.239 M. comtror = 1 +0.0028 -0.0069 +0.0299 +0.0219 | -0.0111 +0.0211
M;, comtror - * +0.0109 +0.0028 -0.0096 +0.0206 -0.0154 -0.0070
Le . control = % -0.0023 -0.0108 -0.0056 +0.0203 -0.0167 +0.0078
Lc, control = 1 +0.01.28 -0.0029 -0.0245 -0.0243 -0,0008 -0.0210
Ts, control = * +0.1356 +0.1337 -0.0053 -0.0155 +0.0072 -C.0128
Te, control = 1 -0.1k36 +0.1085 +0.0168 | +0.0070 | +0.0091 +0.0100
0.443 Ms, control = % -0.0019 -9.0053 +0.0255 +0.0116 ~0.0069 +0,0145
Mo, control T * +0.0053 +0.0011 -0.0023 +0.0331 -0,0168 -0.000k
Le, control = % ~-0.0057 -0.0067 -0.0021 +0.0253 -0,0135 +0.0126
Lo control = 1 +0.0120 -0.0028 -0.0155 -0.008k -0.0093 -0.0112
Ts, control = : +0.1020 +0.0732 | -0.0088 -0.009k -0.0018 -0.0138
To. comtrol = % -0.071k +0.0941 +0.,0071 -0.0108 +0.0171 ~0.002k
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OSCILLATOR INPUTS REQUIRED (VOLT) TO GENERATE PURE sin Wi~ AND cos 4¥- COMPONENTS

TABLE C~VI

OF PITCHING MOMENTS, ROLLING MOMENTS AND VERTICAL FORCES (Continued}

H Mcontrol eos E)oc: 9ss sc¢ ecs ce
0.849 M. control = L +0.0049 -0.02L0 +0.0338 +0.0179 -0.0229 +0.0182
Mo, control - * +0.0149 -0.0149 -0.0109 +0.0487 -0.0271 -0.0222
Ls, control = T -0.0124 -0,0137 -0.0120 +0. 007k -0.0118 +0.002k
Lo, contror = 1 +0.0052 -0.0056 -0.0072 -0.0121 +0.0006 -0.0123
Ts, control 1 +0.1050 +0.0698 -0.0211 +0.0037 +0.00L7 -0.0214
Tc, control - T -0.0772 +0.1073 -0.0034 -0.0305 +0.0221 +0.003L
0.851 M. . control = T +0.,0001 -0.0081 +0.0191 +0.0122 ~0.0077 +0,0109
M., control = T +0.0082 -0.0055 -0.0126 +0.0290 ~0.0135 -0.0055
Ls, control 1 -0.0080 -0.0107 -0.0043 +0,0117 -0.0057 +0,0098
Lc, control 1 +0.0113 -0.0102 ~0.0069 +0.0028 -0.0137 ~0.0037
To. control = 1 +0.1016 +0.0599 -0.0087 +0.0109 -0.0130 ~0.0091
Tc’ control - 1 -0.0682 +0.0998 +0.0034 ~0.01L43 +0.0189 ~0.0058




TABLE C-VIT

OSCILLATOR INPUT REQUIRED (VOLT) TO COMPENSATE EXISTING LP- VIBRATIONS

u o.i9i-, - 0.239 0.L4k3 0.849 0.851

8oe 0.1683 |- 0.039 0.0146 0.0L57 0.0300
o . | 0.3121 I o.o22y | -0.0k90 0.2354 -0.2726
Jn 0.1746 0.0090 ~0.1400 -0.7980 -0.3275
0. ~0.0133 -0.0293 | 0.1273 ~0.5881 0.3498
ecs o.zosé | -0.0026 -0.1176 0.L4610 -0.35k49
0., ~0.0651 -0.0180 0.0056 ~0.8306 | -0.0428

TABLE C-VIII

VIBRATION SUMMARY

Rel. Vibration 5 Ampl. of Pitch
Level H nominal CT/O Variation
1 0.849 10° -0.005 3,001
0.58 0.851 4 -0.013 2.0
Decreasing
0.32 0.191 1z 0.102 : 0.8 Vibration
Level
0.21 o.bb3 1 0.011 0.5
0.08 | 0.239 L 0.028 0.2 1
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TABLE C-IX
EFFECTS OF UNIT 4P OSCILLATOR INPUT ON BLADE BENDING AND TORSION MOMENTS (in-1b). u = 0.191
p o= 0.191 Input| sin 2¥ | cos 2% | sin 3Y¥ cos 3Y ein 4 | cos W sin 54 | cos 5U
b.q | - 0-3732 0.9727}1 - 1.7330 2,8297 0.588L 1.3219| - 0.8755| - 0.0181
8 e 0.6605 0.3153] - 1.6473] - 1.8176] - 1.5598 0.6031| -~ 0.L063} - 0.9808
8.q -10.6961 | - 1.2822 2,0571 7.kkh29 4,0126 | - 4.9230{ -13.2025| ~ 8.49L1
g?gp?;?ding o, | 1.0075| 2.hhg5| - 7.1607|- 1.50b6| 3.6520| 5.1705| 16.2352 - 6.6083
8 .s 14,1327 | - 0.7hih ) - k4,0295 13.5666 4.8735 8.5207| 21.5007| - 3.6205
9 | = 5.17k2 | - 6.4399| - 13.8885| - 2.1978| - 7.2511 2.L4651 15.6010| 21.034
O.s | - 1.9186 | - 0.4614 | - 0.6867| - 6.5606| - 1.5001| - 4.8396 | ~ 2.04k5 | - 2.6920
8 0e 1.6104 | - 1.8246 7.2836| - 0.1708 5.7483 | - 1.1691 3.5061 | - 2.3027T
O | - 5.7613 2.9513 | - 8.3289 9.3671 | - 2.1708 T7.5778| 27.1720| 20.4354
{gffgegifng 6, | - 27539 | - 3.2486 | - 1.2320| - 13.5790| - 7.8128| - 2.8441} -34.3703) 1L.952k
8. | - 9.4182 | - 0.3077 | - 10.5959 | = 16.3593 | -13.4772 | ~10.6060| -51.8562 L.4935
8., 0.6383 | - 8.0975 22.2180 | - 6.4321 9.1711] - 0.5946 ! -29.L691| -49,2371
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TABLE C-IX

EFFECTS OF UNIT %P OSCILLATOR INPUT ON BLADE BENDING AND TORSION MOMENTS (in-lb}. ¥ = 0.191 (Continued)

M= 0.191 Input{ sin 2¢ | cos 2¥ | sin 3¢ _cos W gin hY cos LY sin 5¢ [ cos 5¢
os | ~ 0.1722| ‘1.5960 8.2350| - 58,3582 8.4551 L.764k3 | 12,0548 4,T015
6, | - 0.5554| - 1.9287| 61.6575| 13.2018 |- 0.9949 | 5.2212 |- 7.078k | 1k.253L
6 . | ~ 7T.0075| 11.5854 | - 89.5760| 38.1540| 3.2585| 8.1847 | -63.4133 | -38.7k59|
g?ﬁrfge“ding o, 9.9071] ~ 0.0388 | 25.2326 | -130.9533 | -25.2420 | 1.3678 | 71.9836 | -4s5.2782
ecs -17.3833 20.&928 0.2991 | -117.7886 | - 4,6216 | -13.90T74 | 92.1914 | -50.9290
8., | - 5-9458| -11.0118 | 155.9907| 26.1001 | 37.5880 | Lg.én7T| 91.3875 | 63.7195
6, | - 0.085k 0.0591 | - 0.,0999| - 0.2262 | - 0.8905 0.2661 { - 0.1276 § = 0.2163
eoc 0.1356 | - 0.0977 0.2233| ~ 0.1390 | - 0.2430 1 - 1.0266 | o0.309L 0.0139
Bss - 0.5359| 0.362k| - 0.4745| - 1.5522 0.5805 0.5692 | 15.8582 £.5678
Torsion ;
9.28 1in. esc - 0,14261{ - 0.1260 1.1926 0.0700 | - 1.3022 | - 00,1040 | -1k.3k01 | 11.161°2
‘ecs - 0.7923 0.1791 | - 2.1637| - 3.4956 | - 1,1513 |- 1.1340 | -25.2376 | 12.7451]|
ecc 0.0075 | - 1.0066 3.3472| - 2.8017 | - 0.6015 |- 1.0076 | -21.2855 | =21.3175
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TABLE C-X
EFFECTS OF UNIT LP OSCILLATOR INPUT ON BLADE BENDING AND TORSION MOMENTS (in-1b). 3 = 0.849

p = 0.849 Input | sin 2¥ cos 2y sin 3¢ cos 3 sin LY cos L sin S5y cos Sy
eos 0.3815 2.6028 |« 1.1212 | + 1.9L67| + 0.0022 1.6252| - 0.46h0] + 0.2286
eoc - 0.7265 | - 0.7428 |- 2.1170 | - 0.9082{ - 1.76L6 0.17h4] + 0.4336| - 0.201L
esS -20.1796 | - T.1252 0.4843 10.9746 9.2290| - 1.4705| -12.1221| -16.4L08

glgp?z“ding 9. 1.5455 | -18.6069 | -11.8793 0.8771 1.9670 9.2946| +18.4710| -13.1116
ecs -15.0717 | 19.2091 |- 1.7568 | + 13.3006 4.4390| 13.0827F 24.2022| -18.L4700
ecc ~11.0041 | -12.5052 | -12.24k51 | - 3.9250( -11.5818 6.8481| 17.1269| +18.2863
eos - 3.14k46 0.01156|+ 0.064L | - 6.L289 0.5673| - 5.5966| - 2.6912{ - 5.2806
B,e 0.Lk88 | - 3.3139 |+ 5.7587 | - 0.6033 7.2213 1.7289 L.4109| - 1.9638
ess ~13.1131 | - 1.6401 {- 9.4Lk39 11.4718 2.7493 1.63687 20.3552| 30.L4485

Flapbending

13.15 in. esc‘ - 3.1093 | -10.4663 |-13.7168 | - 7.3647| - 0.7250 L,6008| -31.6355| 23.4s53L
ecs -15,35k1 3.9011 |-20.8842 | - 14.1583| - 4.0272| - L.6816| -53.1766| 36.9531
ecc - 3.7738 1 -10.2279 7.27h2 | - 11.8491 22,4534 1.0036| -30.9619} -33.3918
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EFFECTS QF UNIT 4P OBCILLATOR INPUT ON BLADE BENDIEG

TABLE C-X

AND TORSION MOMENTS (in-lb). W = 0.849 (Continued)

u = 0.849 Input| sin oy cos 2¢ gin 3y cos 3Y sin Ly cos LY sin S5¢ cos S
O, | - 5-2318| 5.1653| 1B8.4997 | - 66.4765| 8.5046 | - 2.0555| 6.0027 | B.6689

8 . | - 0-3321 5.6008 | 55.9170 15.3823 §.5503 | 12.5308 | -10.2401 4.6381

ess «23.2604 3.6649 | -91,7693 7.1537 | -12.9172 _ 5.1116 | =13.8450 T.417h

ghﬁr?ze”ding‘ 6., | 4.TOB3| - 8.0015| -37.9514 | - 7T1.7h19| 6.5301 | -16.8130 | - 4.2184 | -12.8505
' Bug f25.071u. 15.3009 | -59.7492 | ~177.5673| L1,5059 | -80.7110| - 5.8153 | -27.4052
6 | - 2.0059| - 7.7253| 77.1483 | -~ T.0902| 68.5358| 26.513h| 7T.7451 | -28.5566

§ Bog 0.1891 0.054k | - 0.2460 0.5652 | - 1.0733| 0.2665| 0.1925| 0.0465
8 . 10,0788 ~ 0.1531 | - 0.1960 | -~ 0.2328| - 0.6076 | - 1.0110 0.0102 0.01822

8.q 0.L975 | 0.2685| - 0.9271 | - 1.5838| - 0.0498 1.4606 ] 15.637L | 213.1Lk96

Torsion ‘ '

9.28 in. so | = ©.6976| - 0.7h98 | 3.0700 | - 1.4345| - 1.0039| 0.9952| -11.8807 | 15.1709
ecs 0.8756 | ~ 0.0250-| - 1.5421 | - 0.9968 | - 1.9762 1.0423 ] -14.6088 | 21.301L

ecc - 0.8745{ - 0.9375 2.1226 | - 2.5792| - 1.3255 | - 1.2713| -17.9657 | -13.8937




TABLE C-XT

EFFECT OF VIBRATION COMPENSATION ON FLAPBENDING
MOMENT (in-1b) AT 3.3 in. 0.849
n cos n¥ sin n¥ Amplitude
2 W/0 Vibration Control -92.7652 17.2338 9L, 35
Contribution of eo - 0.0559 - 0.1536
as 16.6165 15.2507
8, 19.2393 2.2002
TOTAL -56.9653 3h.5311 66.61
3 W/0 Vibration Control - 1.1732 ~1L,7883 1%.83
Contribution of BO - 0.1248 - 0.5496
es - 9.2715 6.5928
ec 9.3862 9, 3684
TOTAL - 1.1833 0.6233 1.3%
b W/0 Vibration Control - 0.1k03 - 3.5448 3.55
Contribution of eo 0.1153 - 0.h152
es - L .2868 - 8.5191
6, 0.3317 11.6713
TOTAL - 3.9801 - 0.8078 L. 06
5 W/0 Vibration Control 3.2312 2.2658 3.95
Contribution of 80 - 0.0370 0.0809
8 - 20.8199 - 1.1807
ec -23.70ho - 3.0926
TOTAL 0.3099 - 1.9266 1.95
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TABLE C-XII

SUMMARY OF OSCILLATORY BLADE LOADS (IN-LB) WITHOUT AND WITH VIBRATION COMPENSATICN

Flapbending st 13.15 in.

Chordbending at 2.L in.

Torsion et 3.25 in.

Operating Condition W Flaptending st 3.3 in.
ns 2 ne 3| n=1.4 n=-75 n=2| n=3| n=14 n= 5 n=2 n= 13 n =k n=135 n.=2 ne3in=4Lfns g
| 0.191 30.1 4 ok 1.6 3.5 16.0 1.9 3.0 L.3 21.0 2.2 5.3 19.4 1.2 0.7 0.k 0.6
Wi thout 0.239 10.5 é c.2 0.9 5.3 1.7 0.9 1.2 L6 2.0 1.0 2.6 0.5 6.2 0.3 c.2
Dseillatory < | 0,443 16.4 2.7 0.1 1.6 9.2 3.2 g.b 3.5 . 5.k 1.7 10.5 7.7 0.9 0.6 0.3 0.2
Control Input 0.859 | 9. b 3 1k8 ) 3.6 | ko | 55.9 | 3.6 | 9.5 | 5.9 | 315 | 31.6 | 13.1 1 146 | 6.8 | 4.1 | 9.9 | o.3
.| 0.851 18.9 8.6 1.5 3.1 17.7 4.4 3.4 5.8 17.L 10.5 15.9 10.7 3.3 2.k | 0.7 g.b
(| 0.191 29.6 1.1 2.9 0.4 16.1 L.y 5.0 3.0 | 19.2 22.7 10.9 3.9 1.0 1.2 0.6 | L.g
0.239 10.3 0.k 0.2 0.7 5.3 -9 0.8 1.5 L7 3.0 11.5 2.1 0.5 0.3 0.3 1.z

With Oscillatory . .

Control Input 0.443 12.3 1.3 1.3 1.1 7.5 2.7 0.5 1.3 7T 3.5 13.6 T 0.8 1.4 1.k 1.7
0.8Lg 66.6 1.3 b1 2.0 Ly.T 1.3 2.k 2.1 15.7 68.8 38.9 22.3 8.5 L4 ¢.8 3.1
L} 0.851 202 2.4 6.5 L 16.5 3.8 7.0 2.5 17.5 13.8 75.6 7.0 2.3 4.0 0.7 3.5
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Figure C-1. Vector Diagram Showing Pitching Moment Due to
ess and esc Control Applications.
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Figure C-2. Fore-Aft Distribution of Induced

Flow per Unit Radian. u = 0.191.
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